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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA®  S TAN D ARD S

N F PA®  c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fgure  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fgure.  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fgures,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
a war e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
a m e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  refect
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N F PA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .
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U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  1 3 D

S tan d ard  fo r th e

I n s tal l ati o n  o f S p ri n kl e r S ys te m s  i n  O n e -  an d  Two - Fam i l y D we l l i n gs  an d
M an u fac tu re d  H o m e s

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 3 D ,  Standard for the Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes,  wa s  p r e p a re d  b y th e  Te c h n i c a l  C o m m i tte e  o n  Re s i d e n ti al
S p r i n kl e r  S ys te m s  an d  r e l e as e d  b y th e  C o r r e l a ti n g C o m m i tte e  o n  Au to m a ti c  S p r i n kl e r  S ys te m s .  I t was
i s s u e d  b y th e  S tan d ar d s  C o u n c i l  o n  M ar c h  1 8 ,  2 0 2 1 ,  wi th  an  e ffe c ti ve  d ate  o f Ap r i l  8 ,  2 0 2 1 ,  an d
s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 1 3 D  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d ar d  o n  Ap r i l  8 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 3 D

Re c o g n i z i n g  th e  n e e d  to  r e d u c e  th e  an n u al  l i fe  l o s s  fr o m  fre  i n  r e s i d e n ti al  o c c u p an c i e s  ( ab o u t 5 0
p e r c e n t o f to ta l  l o s s  o f l i fe  b y fre) ,  th e  C o m m i tte e  o n  Au to m a ti c  S p r i n kl e r s  a p p o i n te d  a
s u b c o m m i tte e  i n  M ay 1 9 7 3  to  p r e p ar e  th e  Standard on the Installation of Sprinkler Systems in One- and
Two-Family Dwellings and Mobile Homes.  T h e  s u b c o m m i tte e  wa s  c o m p o s e d  o f m e m b e r s  o f th e
C o m m i tte e  o n  Au to m ati c  S p r i n kl e r s  an d  o th e r  te c h n i c al l y c o m p e te n t e x p e r ts .  T h e  s ta n d a r d  was
s u b m i tte d  an d  ad o p te d  a t th e  N F PA An n u a l  M e e ti n g  i n  C h i c ag o ,  I l l i n o i s ,  o n  M ay 1 2 –1 6 ,  1 9 7 5 .

T h e  1 9 8 0  e d i ti o n  was  a c o m p l e te  r e wr i te  o f th e  1 9 7 5  e d i ti o n ,  i n c l u d i n g S I  u n i ts  wh e r e
a p p r o p r i a te .  T h e  1 9 8 0  e d i ti o n  i n c o r p o r a te d  th e  r e s u l ts  o f th e  r e s i d e n ti al  s p r i n kl e r  te s t p r o gr a m
a d m i n i s te r e d  b y th e  N ati o n al  F i r e  P r o te c ti o n  As s o c i ati o n  an d  fu n d e d  b y a r e s e ar c h  g r an t fr o m  th e
U n i te d  S ta te s  F i r e  Ad m i n i s tr a ti o n .  F a c to r y M u tu al  Re s e ar c h  C o r p o r a ti o n  a n d  th e  L o s  An g e l e s  C i ty
F i r e  D e p a r tm e n t c o n d u c te d  th e  d we l l i n g te s ts .  F ac to r y M u tu a l  Re s e a r c h  C o r p o r ati o n ,  M c N e ar y
I n s u r a n c e  C o n s u l ti n g  S e r vi c e s ,  an d  th e  C h a rl o tte ,  N o r th  C a r o l i n a ,  F i r e  D e p a r tm e n t c o n d u c te d  th e
m o b i l e  h o m e  te s ts .

Afte r  g ai n i n g  p r ac ti c al  e x p e r i e n c e  u s i n g  th e  1 9 8 0  e d i ti o n ,  modifcations  to  th e  s ta n d a r d ,
i n c l u d i n g  r e m o val  o f d e s i g n  p ar a m e te r s  fo r  d r y p i p e  s ys te m s ,  we r e  m a d e  i n  th e  1 9 8 4  e d i ti o n .

T h e  1 9 8 9  a n d  1 9 9 1  e d i ti o n s  e s tab l i s h e d  c r i te r i a fo r  th e  u s e  o f an ti fr e e z e  s ys te m s  as  we l l  a s  s o m e  o f
th e  i n s tal l ati o n  c r i te r i a a s s o c i a te d  wi th  s p e c i al l y l i s te d  p i p i n g  m ate r i al s .

T h e  1 9 9 4  e d i ti o n  p r o vi d e d  e x p an d e d  i n fo r m a ti o n  o n  n o n m e tal l i c  p i p e  a n d  i n tr o d u c e d  a  n e w
d e s i g n  o p ti o n  th at r e d u c e d  wate r  s to r ag e  r e q u i r e m e n ts  fo r  l i m i te d  ar e a  d we l l i n g s .

T h e  1 9 9 6  e d i ti o n  o f th e  s tan d ar d  i n c l u d e d  e x p an d e d  i n fo r m a ti o n  o n  th e  u s e  a n d  p l ac e m e n t o f
r e s i d e n ti al  s p r i n kl e r s  n e ar  h e at s o u r c e s .  F o r  th e  frst ti m e  s i n c e  1 9 4 1 ,  th e  u s e  o f ½  i n .  ( 1 2 . 7  m m )
p i p i n g  m a te r i al  wa s  p e r m i tte d  a ga i n  fo r  s p r i n kl e r  s ys te m s  u n d e r  specifc  c o n d i ti o n s .  S e ve r a l
a p p e n d i x  fgures  we r e  a l s o  ad d e d  to  a d d r e s s  m e th o d s  fo r  p r o te c ti n g p i p e  fr o m  fr e e z i n g i n  u n h e ate d
a tti c s .

T h e  1 9 9 9  e d i ti o n  r e vi s e d  c r i te r i a fo r  c e r tai n  typ e s  o f m u l ti p u r p o s e  p i p i n g s ys te m s  a n d  ad d e d
r e q u i r e m e n ts  to  m i ti g ate  th e  e ffe c t o f wate r  s o fte n e r s  a n d  flters  o n  s ys te m  p e r fo r m a n c e .
I n fo r m a ti o n  o n  th e  a p p l i c a ti o n  o f s o l ve n t c e m e n t fo r  n o n m e tal l i c  p i p i n g s ys te m s  wa s  p r o vi d e d ,  an d
th e  e x c e p ti o n  fo r  o m i tti n g  s p r i n kl e r  c o ve r age  i n  atti c s  a n d  c r awl  s p ac e s  was  modifed.

T h e  2 0 0 2  e d i ti o n  i n c o r p o r ate d  r e vi s i o n s  to  u p d a te  th e  s tan d ar d  to  c o m p l y wi th  th e  2 0 0 0  e d i ti o n
o f th e  Manual of Style for NFPA Technical Committee Documents.  T h e s e  r e vi s i o n s  i n c l u d e d  e d i to r i al l y
r e wo r d i n g  an y e x c e p ti o n s  as  r e q u i r e m e n ts .  T h e  2 0 0 2  e d i ti o n  a l s o  i n c l u d e d  c h an g e s  th at e s ta b l i s h e d
a  m i n i m u m  d e s i gn  d i s c h a r ge  d e n s i ty.  T h e  r e q u i r e m e n ts  fo r  m u l ti p u r p o s e  s ys te m s  we r e  c h an g e d  to
r e q u i r e  a b yp as s  va l ve  fo r  i n s ta l l ati o n s  wi th  wate r  s o fte n e r s  o r  wate r  fltration  e q u i p m e n t i n s ta l l e d
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2 0 2 2  E d i t i o n

a n d  to  u p d a te  th e  r e q u i r e m e n ts  fo r  n e two r k s ys te m s .  T h e  c h ap te r  specifcally ad d r e s s i n g  l i m i te d  a r e a d we l l i n g s ys te m s  wa s  n o
l o n ge r  i n c l u d e d  i n  th e  s tan d a r d .

T h e  2 0 0 7  e d i ti o n  i n c l u d e d  n e w s p ac i n g  an d  o b s tr u c ti o n  r u l e s  a d d r e s s i n g s l o p e d  c e i l i n gs ,  c e i l i n g p o c ke ts ,  c e i l i n g fan s ,  a n d
ki tc h e n  c a b i n e ts .  Al s o  n e w to  th i s  e d i ti o n  we r e  i n s tal l ati o n ,  d e s i g n ,  a n d  ac c e p tan c e  r e q u i r e m e n ts  fo r  p u m p s .  T h e  ac c e p tab i l i ty
o f i n s u l ati o n  as  a m e th o d  o f fr e e z e  p r o te c ti o n  an d  th e  ac c e p tab i l i ty o f we l l s  as  a wa te r  s o u r c e  we r e  clarifed  fo r  th i s  e d i ti o n .
N e w r e q u i r e m e n ts  fo r  l i s te d  d r y p i p e / p r e ac ti o n  r e s i d e n ti a l  s p r i n kl e r  s ys te m s ,  a s  we l l  as  clarifed  r e q u i r e m e n ts  fo r  m u l ti p u r p o s e
c o m b i n e d  a n d  n e two r ke d  s p r i n kl e r  s ys te m s ,  we r e  i n c o r p o r ate d .  F i n a l l y,  specifc  o b s tr u c ti o n  r u l e s  we r e  ad d e d  fo r  r e s i d e n ti al
s p r i n kl e r s .

I n  th e  2 0 1 0  e d i ti o n ,  n e w r e q u i r e m e n ts  we r e  ad d e d  fo r  a  p r e s c r i p ti ve  p i p e  s i z i n g m e th o d  as  an  al te r n a ti ve  to  th e  h yd r au l i c
c a l c u l ati o n  m e th o d .  T h e  s tan d ar d  a d d e d  th e  te r m  townhouses to  th e  defnition  o f dwelling to  c l ar i fy th a t to wn h o u s e s  th at m e e t
th e  defnition  o f dwelling c a n  b e  p r o te c te d  b y an  N F PA 1 3 D  s ys te m .  F i n al l y,  an n e x  m a te r i al  wa s  a d d e d  to  p r o vi d e  c l e ar  gu i d an c e
fo r  th e  o wn e r  o n  h o w to  p r o p e r l y i n s p e c t,  te s t,  an d  m a i n tai n  th e  s ys te m .

T h e  2 0 1 3  e d i ti o n  o f N F PA 1 3 D  i n c l u d e d  a  r e s tr u c tu r i n g to  m ake  th e  d o c u m e n t e as i e r  to  u s e .  F o u r  n e w c h ap te r s  we r e
a d d e d ,  b r e a ki n g o u t fr e e z e  p r o te c ti o n ,  ac c e p tan c e  te s ti n g ,  m a i n te n an c e ,  a n d  d i s c h a r ge  c r i te r i a  i n to  th e i r  o wn  c h ap te r s .  T h i s
e d i ti o n  h as  al s o  s e e n  modifcation  to  th e  defnitions  o f multipurpose a n d  stand-alone systems,  al o n g  wi th  a n e w defnition  fo r
passive purge systems.  N e w l a n gu ag e  a d d r e s s i n g th e  n u m b e r  o f h e a d s  to  b e  c a l c u l ate d  fo r  c e r tai n  s l o p e d  an d  b e a m e d  c e i l i n g
confgurations  was  ad d e d  b a s e d  o n  a  F i r e  P r o te c ti o n  Re s e ar c h  F o u n d a ti o n  r e p o r t.  T h e  a n ti fr e e z e  r e q u i r e m e n ts  we r e  u p d ate d
th r o u g h  a s e r i e s  o f T I As  th a t we r e  d e ve l o p e d  b as e d  o n  F P RF  te s ti n g.

S e ve r al  signifcant r e vi s i o n s  we r e  m ad e  d u r i n g  th e  d e ve l o p m e n t o f th e  2 0 1 6  e d i ti o n .  A n e w fgure  a d d r e s s e d  p o s i ti o n i n g  o f
s p r i n kl e r s  to  avo i d  o b s tr u c ti o n s  wh e r e  th e r e  a r e  s l o p e d  c e i l i n g s .  Clarifcation  was  ad d e d  th at o n c e  a s p r i n kl e r  i s  r e m o ve d  fr o m
a  ftting  o r  we l d e d  o u tl e t i t s h o u l d  n o t b e  r e i n s tal l e d  i f to r q u e  was  ap p l i e d  to  th e  s p r i n kl e r  i ts e l f.  A n e w s ke tc h  s h o we d  an
i n s u l a ti o n  p r ac ti c e  u s i n g  te n ti n g  i n  an  atti c  o r  c o n c e al e d  s p ac e .  O n e  o f th e  l ar g e s t c h an g e s  to  th e  2 0 1 6  e d i ti o n  o f N F PA 1 3 D
was  th e  r e vi e w o f a l l  m e tr i c  c o n ve r s i o n s .  H i s to r i c al l y th e  d o c u m e n t h a d  u s e d  a n  " e x a c t"  c o n ve r s i o n  p r o c e s s ,  b u t i n  th e  2 0 1 6
e d i ti o n  an  ap p r o x i m ate  c o n ve r s i o n  p r o c e s s  wa s  u s e d .  T h e  i n te n t o f th i s  c h an g e  was  to  m ake  th e  d o c u m e n t m o r e  u s a b l e  o u ts i d e
th e  U n i te d  S tate s .

T h e  2 0 1 9  e d i ti o n  ad d e d  b e am  r u l e s  fo r  s p r i n kl e r s  i n s tal l e d  u n d e r  an d  a d j ac e n t to  b e a m s  ( wi th  n e w fgures) ,  r e q u i r e m e n ts
fo r  c l o s e ts  wh e r e  ve n tl e s s  c l o th e s  d r ye r s  ar e  i n s tal l e d ,  a n d  r e q u i r e m e n ts  wh e r e  p r e s s u r e -r e d u c i n g  a n d  p r e s s u r e - r e gu l ati n g
val ve s  ar e  i n s tal l e d .  A s e c ti o n  h as  b e e n  ad d e d  to  C h ap te r  1 2  to  ad d r e s s  i n ac ti ve  s ys te m s  i n  s tr u c tu r e s  l e ft va c a n t fo r  a  p e r i o d  o f
ti m e .  Re q u i r e m e n ts  fo r  th e  u s e  o f we l l  p u m p s  a s  a  wate r  s u p p l y h a ve  b e e n  clarifed.  I n  a d d i ti o n ,  i m ag e s  h a ve  b e e n  ad d e d  to
c l ar i fy s p r i n kl e r  l o c ati o n  an d  c l e ar an c e s  n e e d e d  a r o u n d  freplaces.

T h e  2 0 2 2  e d i ti o n  r e vi s e d  th e  s c o p e  ad d i n g  to wn h o u s e s .  C r i te r i a fo r  th e  p r o te c ti o n  o f p i p e  o r  tu b e  fr o m  m e c h an i c a l  d a m a ge
h a s  b e e n  ad d e d  to  C h ap te r  5  an d  m u l ti p u r p o s e  a n d  p a s s i ve  p u r g e  s ys te m s  to  C h a p te r  7 .  T h e  c r i te r i a  fo r  s p r i n kl e r s  u n d e r  o r
a d j ac e n t to  b e am s  was  r e vi s e d  ad d i n g  c o n c e al e d  s p r i n kl e r s ,  an d  th e  o b s tr u c ti o n  ta b l e s  h ave  b e e n  modifed  fo r  e as e  o f u s e .
F u r th e r  clarifcations  h ave  b e e n  m a d e  to  th e  s e c ti o n s  i n  C h ap te r  8  ad d r e s s i n g fu e l  fred  e q u i p m e n t an d  th e  n e e d  fo r  s p r i n kl e r
p r o te c ti o n .  A n e w s e c ti o n  o n  ti n y h o m e s  h a s  b e e n  ad d e d  to  C h ap te r  8 .  T h e  m e th o d  fo r  d e te r m i n i n g  wh e n  s ys te m  c o m p o n e n ts
a r e  s u b j e c t to  fr e e z i n g  an d  n e e d  p r o te c ti o n  h as  b e e n  modifed;  i t n o w r e q u i r e s  th e  u s e  o f c u r r e n t te m p e r atu r e  d a ta .  A n e w
a n n e x  o n  th e  i n c e n ti ve s  fo r  r e s i d e n ti a l  fre  s p r i n kl e r  u s e  a n d  ad va n ta ge s  fo r  b u i l d e r s ,  d e ve l o p e r s ,  an d  c o m m u n i ti e s  h as  b e e n
a d d e d .
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C o r re l ati n g C o m m i tte e  o n  Au to m ati c  S p ri n kl e r S ys te m s

Wi l l i am  E .  Ko ffe l ,  Chair
Ko ffe l  As s o c i a te s ,  I n c ,  M D  [ S E ]

Ro l an d  A.  As p ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n ,  I n c . ,  M D  [ M ]
Re p .  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n
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Trac e y D .  B e l l am y,  Te l g i a n  C o r p o r ati o n ,  G A [ U ]
Re p .  T h e  H o m e  D e p o t
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S u l tan  M .  J ave ri ,  S C  E n g i n e e r i n g ,  F r an c e  [ I M ]

C h arl e s  W.  Ke tn e r,  N a ti o n a l  Au to m a ti c  S p r i n kl e r  F i tte r s  L U  6 6 9 ,
M D  [ L ]
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Ke n n e th  W.  L i n d e r,  S wi s s  Re ,  C T  [ I ]

D avi d  O .  L o wre y,  C i ty o f B o u l d e r  F i r e  Re s c u e ,  C O  [ E ]

B r yan  E d wi n  M atth e ws ,  L i b e r ty M u tu a l  G r o u p ,  N Y [ I ]

G ar n e r A.  P al e n s ke ,  Wi s s  J a n n e y E l s tn e r  As s o c i ate s ,  I n c . ,  C A [ S E ]

L awre n c e  Ri c h ard  P h i l l i p s ,  U S  D e p a r tm e n t o f th e  N a vy,  VA [ E ]

Ad am  S e gh i ,  C o d a  Ri s k  An a l ys i s ,  T X  [ I ]

J o s e p h  S u ,  N a ti o n a l  Re s e a r c h  C o u n c i l  o f C a n a d a ,  C a n a d a [ RT ]

J .  M i c h ae l  T h o m p s o n ,  GH D / T h e  P r o te c ti o n  E n g i n e e r i n g  Gr o u p ,
P C ,  VA [ S E ]

Al te r n ate s

Ral p h  E .  B l e s s ,  J r. ,  Te l g i an  C o r p o r a ti o n ,  G A [ U ]
( Al t.  to  Tr a c e y D .  B e l l a m y)

B r uc e  H .  C l arke ,  Am e r i c a n  I n te r n a ti o n a l  Gr o u p ,  I n c .  ( AI G ) ,  S C  [ I ]
( Al t.  to  Ad am  S e g h i )

Rus s e l l  P.  Fl e m i n g,  N o r th e a s t F i r e  S u p p r e s s i o n  As s o c i a te s ,  L L C ,  N H
[ S E ]

( Al t.  to  M i c h a e l  J .  F r i e d m a n )

S c o tt T.  Fran s o n ,  T h e  Vi ki n g  C o r p o r a ti o n ,  M I  [ M ]
( Al t.  to  J am e s  D .  L a ke )

D avi d  B .  Fu l l e r,  F M  Ap p r o va l s ,  RI  [ I ]
( Al t.  to  J o h n  A.  L e B l a n c )

J e ffre y E .  H arp e r,  J E N S E N  H U GH E S ,  I L  [ S E ]
( Al t.  to  S te ve n  W.  D e l l a s a n ta )

J e ff H e b e n s tre i t,  U L  L L C ,  I L  [ RT ]
( Al t.  to  Ke r r y M .  B e l l )

J e ffre y M .  H ugo ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i ati o n ,  I n c . ,  M I  [ M ]
( Al t.  to  Ro l a n d  A.  As p )

J ac k A.  M e d o vi c h ,  F i r e  &  L i fe  S a fe ty Am e r i c a ,  M D  [ I M ]
( Al t.  to  J o h n  Au g u s t D e n h a r d t)

D o n ato  A.  P i r ro ,  E l e c tr o  S i s te m a s  D e  P a n a m a ,  S . A. ,  P a n a m a  [ M ]
( Al t.  to  J o s e  R.  B az )

J as o n  W.  R yc km an ,  C a n a d i a n  Au to m ati c  S p r i n k l e r  As s o c i a ti o n ,
C a n a d a  [ I M ]

( Al t.  to  Al e x  H o ffm a n )

D o ugl as  P au l  S tu l tz ,  U S  D e p a r tm e n t o f th e  N a vy,  VA [ E ]
( Al t.  to  L a wr e n c e  Ri c h a r d  P h i l l i p s )

J e ffre y J .  Van  Rh yn ,  J r. ,  L o c a l  6 6 9  J AT C ,  N V [ L ]
( Al t.  to  C h a r l e s  W.  Ke tn e r )

N o n vo ti n g

J am e s  B .  B i ggi n s ,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts
C o r p o r a ti o n ,  I L  [ S E ]

Re p .  T C  o n  H an g i n g  &  B r ac i n g  o f Wa te r-B a s e d  S ys te m s

C h ri s to p h e r I .  D e n e ff,  F M  Gl o b a l ,  RI  [ I ]
Re p .  T C  o n  H an g i n g  &  B r ac i n g  o f Wa te r-B a s e d  S ys te m s

Raym o n d  A.  G ri l l ,  Ar u p ,  D C  [ S E ]
Re p .  T C  o n  S p r i n kl e r  S ys te m  I n s tal l a ti o n  C r i te r i a

Ke n n e th  E .  I s m an ,  U n i ve r s i ty o f M a r yl a n d ,  M D  [ S E ]
Re p .  T C  o n  Re s i d e n ti a l  S p r i n kl e r  S ys te m s

Rus s e l l  B .  L e avi tt,  Te l g i a n  C o r p o r a ti o n ,  AZ  [ U ]
Re p .  T C  o n  S p r i n kl e r  S ys te m  D i s c h ar g e  C r i te r i a

J o h n  J .  Wal s h ,  UA J o i n t Ap p r e n ti c e s h i p  C o m m i tte e  L o c a l  6 6 9 ,  M D
[ S E ]

Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e
P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y

( M e m b e r  E m e r i tu s )

C h ad  D uffy,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  o ve r al l  r e s p o n s i b i l i ty fo r  d o c u m e n ts  th a t
p e r tai n  to  th e  c r i te r i a  fo r  th e  d e s i g n  a n d  i n s ta l l a ti o n  o f au to m ati c ,  o p e n  a n d  fo a m -wa te r
s p r i n kl e r  s ys te m s  i n c l u d i n g  th e  c h ar a c te r  an d  a d e q u a c y o f wa te r  s u p p l i e s ,  a n d  th e  s e l e c ti o n
o f s p r i n kl e r s ,  p i p i n g ,  va l ve s ,  a n d  al l  m a te r i a l s  a n d  a c c e s s o r i e s .  T h i s  C o m m i tte e  d o e s  n o t
c o ve r  th e  i n s ta l l a ti o n  o f ta n ks  a n d  to we r s ,  n o r  th e  i n s ta l l a ti o n ,  m ai n te n a n c e ,  a n d  u s e  o f
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c e n tr a l  s ta ti o n ,  p r o p r i e ta r y,  au x i l i a r y,  a n d  l o c al  s i g n a l i n g  s ys te m s  fo r  wa tc h m e n ,  fre  a l a r m ,
s u p e r vi s o r y s e r vi c e ,  n o r  th e  d e s i g n  o f fre  d e p a r tm e n t h o s e  c o n n e c ti o n s .
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Te c h n i c al  C o m m i tte e  o n  Re s i d e n ti al  S p ri n kl e r S ys te m s

Ke n n e th  E .  I s m an ,  Chair
U n i ve r s i ty o f M a r yl a n d ,  M D  [ S E ]

Ro l an d  A.  As p ,  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n ,  I n c . ,  M D  [ M ]

Ke r r y M .  B e l l ,  U L  L L C ,  I L  [ RT ]

Fre d  B e n n ,  Ad va n c e d  Au to m ati c  S p r i n k l e r,  I n c . ,  C A [ I M ]

J o n ath an  C .  B i tte n b e n d e r,  RE H AU  I n c o r p o r a te d ,  VA [ M ]

C h as e  A.  B ro wn i n g,  M e d fo r d  F i r e  D e p a r tm e n t,  O R [ E ]

B rad fo rd  T.  C ro n i n ,  N e wp o r t F i r e  D e p ar tm e n t,  RI  [ E ]

J o h n  Au gus t D e n h ard t,  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n
( AF S A) ,  T X  [ I M ]

Re p .  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n

J e ffre y Fe i d ,  S tate  F ar m  I n s u r an c e  C o m p a n y,  I L  [ I ]

C e s ar L u j an ,  N a ti o n a l  As s o c i a ti o n  o f H o m e  B u i l d e r s  ( N AH B ) ,  D C
[ U ]

Re p .  N a ti o n a l  As s o c i a ti o n  o f H o m e  B u i l d e r s

M i c h ae l  O ’ B ri an ,  B r i g h to n  Ar e a  F i r e  Au th o r i ty,  M I  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f F i r e  C h i e fs

Wad e  P al az i n i ,  J E N S E N  H U G H E S ,  RI  [ S E ]

D ar re n  P al m i e ri ,  T h e  Vi ki n g  C o r p o r a ti o n ,  M I  [ M ]

M au ri c e  M .  P i l e tte ,  M e c h a n i c a l  D e s i g n s  L td . ,  M A [ S E ]

M i l o s h  T.  P uc h o vs ky,  Wo r c e s te r  P o l yte c h n i c  I n s ti tu te ,  M A [ S E ]

J as o n  W.  R yc km an ,  C a n a d i a n  Au to m ati c  S p r i n k l e r  As s o c i a ti o n ,
C a n a d a  [ I M ]

Re p .  C a n a d i a n  Au to m a ti c  S p r i n kl e r  As s o c i ati o n

P e te r T.  S c h wab ,  Wa yn e  Au to m a ti c  F i r e  S p r i n kl e r s ,  I n c . ,  F L  [ I M ]

E ri c  J .  S k are ,  U p o n o r,  I n c . ,  M N  [ M ]

G e o rge  W.  S tan l e y,  Wi g i n to n  F i r e  P r o te c ti o n  E n g i n e e r i n g ,  I n c . ,  F L
[ I M ]

D o n al d R.  To wn l e y,  L u b r i z o l ,  O H  [ M ]

M ar ti n  C .  W.  Tri m ,  B a r r e tt E n g i n e e r e d  P u m p s ,  C A [ S E ]
Re p .  Am e r i c an  S o c i e ty o f P l u m b i n g  E n g i n e e r s

J e ffre y J .  Van  Rh yn ,  J r. ,  L o c al  6 6 9  J AT C ,  N V [ L ]
Re p .  U n i te d  As s n .  o f J o u r n e ym e n  &  Ap p r e n ti c e s  o f th e

P l u m b i n g  &  P i p e  F i tti n g  I n d u s tr y

E d Van  Wal rave n ,  B as a l t An d  Ru r a l  F i r e  P r o te c ti o n  D i s tr i c t,  C O  [ E ]

Te r r y L .  Vi c to r,  J o h n s o n  C o n tr o l s ,  M D  [ M ]

J o h n  F.  Vi o l a,  J F V E n g i n e e r i n g ,  L L C ,  M A [ I M ]
Re p .  Am e r i c an  F i r e  S p r i n kl e r  As s o c i a ti o n

Ro n al d  N .  We b b ,  S . A.  C o m u n a l e  C o m p a n y,  I n c . ,  O H  [ I M ]
Re p .  N ati o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

S te ve n  D .  Wo l i n ,  Re l i a b l e  Au to m a ti c  S p r i n kl e r  C o m p a n y,  I n c . ,  S C
[ M ]

Re p .  N ati o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

H o n g- Z e n g Yu,  F M  G l o b a l ,  M A [ I ]

Al te r n ate s

J o n  R.  Ac k l e y,  D a l m ati a n  F i r e ,  I N  [ I M ]
( Al t.  to  Ro n a l d  N .  We b b )

Ro b e r t S .  B l ac h ,  M e n l o  P a r k F i r e  P r o te c ti o n  D i s tr i c t,  C A [ E ]
( Al t.  to  M i c h a e l  O ’ B r i a n )

Kath e ri n e  M .  C l ay,  J ac ks o n  H o l e  F i r e / E M S ,  WY [ E ]
( Al t.  to  E d  Va n  Wa l r a ve n )

S am u e l  S .  D an n away,  C o ffm a n  E n g i n e e r s ,  H I  [ S E ]
( Al t.  to  M a r ti n  C .  W.  Tr i m )

J o h n  D e s ro s i e r,  Gl o b e  F i r e  S p r i n kl e r  C o r p o r a ti o n ,  M I  [ M ]
( Al t.  to  S te ve n  D .  Wo l i n )

Ro b e r t L .  D u faul t,  N e wp o r t F i r e  D e p a r tm e n t,  RI  [ E ]
( Al t.  to  B r a d fo r d  T.  C r o n i n )

G ar y E h rl i c h ,  N ati o n a l  As s o c i a ti o n  o f H o m e  B u i l d e r s  ( NAH B ) ,  D C
[ U ]

( Al t.  to  C e s a r  L u j a n )

M ark E .  Fe s s e n de n ,  J o h n s o n  C o n tr o l s ,  WI  [ M ]
( Al t.  to  Te r r y L .  Vi c to r )

Yo gi s h  G o p al a,  F M  G l o b al ,  M A [ I ]
( Al t.  to  H o n g -Z e n g  Yu )

Fo re s t H am p to n ,  L u b r i z o l  Ad va n c e d  M a te r i al s ,  I n c . ,  O H  [ M ]
( Al t.  to  D o n a l d  R.  To wn l e y)

J e ff H e b e n s tre i t,  U L  L L C ,  I L  [ RT ]
( Al t.  to  Ke r r y M .  B e l l )

B re n t Ko tul a,  U p o n o r,  M N  [ M ]
( Al t.  to  E r i c  J .  S ka r e )

D avi d  O .  L o wre y,  C i ty o f B o u l d e r  F i r e  Re s c u e ,  C O  [ E ]
( Al t.  to  C h a s e  A.  B r o wn i n g )

J am e s  R.  L ugar,  J E N S E N  H U GH E S ,  M D  [ S E ]
( Al t.  to  Wa d e  P a l az i n i )

D an i e l  J .  M ath i as ,  Ab s o l u te  F i r e  P r o te c ti o n ,  I n c . ,  M D  [ I M ]
( Al t.  to  J o h n  Au g u s t D e n h a r d t)

D an  M e n d o z a,  Ad va n c e d  Au to m a ti c  S p r i n kl e r,  C A [ I M ]
( Al t.  to  F r e d  B e n n )

M atth e w O s b u r n ,  C a n a d i a n  Au to m ati c  S p r i n k l e r  As s o c i a ti o n ,
C a n a d a [ I M ]

( Al t.  to  J a s o n  W.  R yc km an )

R yan  L e e  P e te rs o n ,  Wa yn e  Au to  F i r e  S p r i n k l e r s ,  F L  [ I M ]
( Al t.  to  P e te r  T.  S c h wa b )

Wi l l i am  S c o tt Ro b e r ts ,  Qu i c k  Re s p o n s e  F i r e  P r o te c ti o n ,  N J  [ M ]
( Al t.  to  Ro l a n d  A.  As p )

E r n e s to  Ro d ri gu e z ,  J r. ,  Wi g i n to n  F i r e  P r o te c ti o n  E n g i n e e r i n g ,  I n c . ,
F L  [ I M ]

( Al t.  to  Ge o r g e  W.  S tan l e y)

Ral p h  D  Yo u n g,  S p r i n k l e r  F i tte r s  L o c a l  6 6 9 ,  N Y [ L ]
( Al t.  to  J e ffr e y J .  Van  Rh yn ,  J r. )

B re n t Z i m i ga,  Rap i d  F i r e  P r o te c ti o n  I n c . ,  S D  [ I M ]
( Al t.  to  J o h n  Vi o l a )

N o n vo ti n g

Ro h i t “ Ri k”  Kh an n a,  U S  C o n s u m e r  P r o d u c t S afe ty C o m m i s s i o n
( C P S C ) ,  M D  [ C ]

Re p .  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C )
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C h ad  D uffy,  N F PA S taff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e
d e s i g n  an d  i n s ta l l a ti o n  o f a u to m a ti c  s p r i n kl e r  s ys te m s  i n  d we l l i n g s  an d  r e s i d e n ti a l
o c c u p a n c i e s  u p  to  a n d  i n c l u d i n g  fo u r  s to r i e s  i n  h e i g h t,  i n c l u d i n g  th e  c h ar a c te r  an d
ad e q u a c y o f wa te r  s u p p l i e s ,  a n d  th e  s e l e c ti o n  o f s p r i n kl e r s ,  p i p i n g ,  va l ve s ,  a n d  al l  m a te r i a l s
an d  ac c e s s o r i e s .  I n  a d d i ti o n ,  th i s  C o m m i tte e  s h al l  h a ve  p r i m a r y r e s p o n s i b i l i ty o f i n s p e c ti o n ,
te s ti n g ,  a n d  m ai n te n a n c e  r e q u i r e m e n ts  fo r  s p r i n kl e r  s ys te m s  i n s tal l e d  i n  o n e - a n d  two - fa m i l y
d we l l i n g s  an d  m a n u fa c tu r e d  h o m e s .
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C o n te n ts

C h ap te r 1 Ad m i n i s trati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  8
1 . 1 S c o p e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  8
1 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  8
1 . 3 Re tr o a c ti vi ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  8
1 . 4 E q u i va l e n c y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  8
1 . 5 U n i ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  8
1 . 6 N e w Te c h n o l o g y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  9

C h ap te r 2 Re fe re n c e d  P ub l i c ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  9
2 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  9
2 . 2 N F PA P u b l i c ati o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  9
2 . 3 O th e r  P u b l i c a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  9
2 . 4 Re fe r e n c e s  fo r  E x tr a c ts  i n  M a n d ato r y S e c ti o n s .  1 3 D –  9

C h ap te r 3 Defnitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 0
3 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 0
3 . 2 N F PA Offcial  Defnitions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 0
3 . 3 Ge n e r a l  Defnitions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 0

C h ap te r 4 G e n e ral  Re q ui re m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 1
4 . 1 S p r i n k l e r  Te m p e r a tu r e  Ra ti n g s .  . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 1
4 . 2 Tu b e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 D –  1 1
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c a n  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h al l  b e  s e n t to  th e
te c h n i c a l  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m ati o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  C .

C h ap te r 1    Ad m i n i s trati o n

1 . 1 *  S c o p e .

1 . 1 . 1    T h i s  s ta n d a r d  s h al l  c o ve r  th e  d e s i g n ,  i n s tal l ati o n ,  an d
m a i n te n an c e  o f au to m ati c  s p r i n kl e r  s ys te m s  fo r  p r o te c ti o n
ag ai n s t th e  fre  h a z a r d s  i n  o n e - an d  two -fam i l y d we l l i n gs ,  m an u ‐
fa c tu r e d  h o m e s ,  an d  to wn h o u s e s .

1 . 1 . 2    T h i s  s ta n d ar d  s h a l l  n o t p r o vi d e  r e q u i r e m e n ts  fo r  th e
d e s i g n  o r  i n s ta l l ati o n  o f wa te r  m i s t fre  p r o te c ti o n  s ys te m s ,
wh i c h  ar e  n o t c o n s i d e r e d  fre  s p r i n kl e r  s ys te m s  an d  ar e
ad d r e s s e d  b y N F PA 7 5 0 .

1 . 1 . 3    T h i s  s ta n d ar d  s h a l l  b e  b as e d  o n  th e  c o n c e p t th at th e
s p r i n kl e r  s ys te m  i s  d e s i gn e d  to  p r o te c t ag ai n s t a fre  o r i gi n ati n g
fr o m  a  s i n gl e  i g n i ti o n  l o c ati o n .

1 . 2 *  P u rp o s e .

1 . 2 . 1    T h e  p u r p o s e  o f th i s  s tan d ar d  s h al l  b e  to  p r o vi d e  a s p r i n ‐
kl e r  s ys te m  th at ai d s  i n  th e  d e te c ti o n  a n d  c o n tr o l  o f r e s i d e n ti al
fres  a n d  th u s  p r o vi d e s  i m p r o ve d  p r o te c ti o n  a ga i n s t i n j u r y an d

l i fe  l o s s .

1 . 2 . 2    A s p r i n kl e r  s ys te m  s h al l  b e  d e s i gn e d  an d  i n s ta l l e d  i n
ac c o r d an c e  wi th  th i s  s tan d ar d  to  p r e ve n t fashover  ( to tal

i n vo l ve m e n t)  i n  th e  r o o m  o f fre  o r i g i n ,  wh e r e  s p r i n kl e r e d ,  an d
to  i m p r o ve  th e  c h an c e  fo r  o c c u p an ts  to  e s c a p e  o r  b e  e vac u a te d .

1 . 3  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a r d  refect a
c o n s e n s u s  o f wh at i s  n e c e s s a r y to  p r o vi d e  a n  a c c e p ta b l e  d e gr e e
o f p r o te c ti o n  fr o m  th e  h az ar d s  a d d r e s s e d  i n  th i s  s tan d ar d  a t

th e  ti m e  th e  s ta n d a r d  was  i s s u e d .

1 . 3 . 1    U n l e s s  o th e r wi s e  specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d ‐
ar d  s h al l  n o t ap p l y to  fac i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s tal ‐

l ati o n s  th at e x i s te d  o r  we r e  ap p r o ve d  fo r  c o n s tr u c ti o n  o r
i n s ta l l a ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s tan d ar d .  Wh e r e
specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d a r d  s h al l  b e  r e tr o ac ti ve .

1 . 3 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  an  u n ac c e p tab l e

d e gr e e  o f r i s k,  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  p e r m i t‐
te d  to  a p p l y r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  s ta n d a r d  d e e m e d

ap p r o p r i a te .

1 . 3 . 3    T h e  r e tr o ac ti ve  r e q u i r e m e n ts  o f th i s  s ta n d a r d  s h al l  b e
p e r m i tte d  to  b e  modifed  i f th e i r  ap p l i c a ti o n  c l e ar l y wo u l d  b e

i m p r ac ti c al  i n  th e  j u d g m e n t o f th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n ,  an d  o n l y wh e r e  i t i s  c l e a r l y e vi d e n t th a t a r e as o n ab l e

d e g r e e  o f s a fe ty i s  p r o vi d e d .

1 . 4  E q ui val e n c y.    N o th i n g  i n  th i s  s tan d a r d  i s  i n te n d e d  to
p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r

s u p e r i o r  q u a l i ty,  s tr e n gth ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐
i ty,  a n d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  s ta n d a r d .

1 . 4 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
a u th o r i ty h avi n g  j u r i s d i c ti o n  to  d e m o n s tr ate  e q u i val e n c y.

1 . 4 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h a l l  b e  a p p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  b y th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

1 . 5  U n i ts .

1 . 5 . 1 *    M e tr i c  u n i ts  o f m e a s u r e m e n t i n  th i s  s tan d ar d  s h al l  b e
i n  ac c o r d an c e  wi th  th e  m o d e r n i z e d  m e tr i c  s ys te m  kn o wn  as  th e

I n te r n ati o n a l  S ys te m  o f U n i ts  ( S I ) .

1 . 5 . 2    T h e  l i te r  a n d  b a r  u n i ts  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n
th i s  s tan d a r d .

1 . 5 . 3    T h e  c o n ve r s i o n  fac to r s  fo r  l i te r,  p a s c a l ,  an d  b ar  s h al l  b e
i n  ac c o r d an c e  wi th  Tab l e  1 . 5 . 3 .

Tab l e  1 . 5 . 3  M e tri c  C o n ve rs i o n s

N am e  o f U n i t U n i t S ym b o l C o n ve rs i o n  Fac to r

l i te r L 1  g al  =  3 . 7 8 5  L
p as c al P a 1  p s i  =  6 8 9 4 . 7 5 7  P a
b a r b a r 1  p s i  =  0 . 0 6 8 9  b ar
b a r b a r 1  b a r  =  1 0 5  P a



RE F E RE N C E D  P U B L I C AT I O N S 1 3 D - 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 . 5 . 4 *    Wh e r e  a va l u e  fo r  m e as u r e m e n t as  specifed  i n  th i s
s tan d ar d  i s  fo l l o we d  b y an  e q u i va l e n t val u e  i n  o th e r  u n i ts ,  th e
frst s ta te d  val u e  s h al l  b e  r e g ar d e d  as  th e  r e q u i r e m e n t.

1 . 5 . 5    T h e  e q u i va l e n t va l u e  fo r  a m e as u r e m e n t i n  S I  s h al l  b e
c o n ve r te d  b y m u l ti p l yi n g  th e  va l u e  b y th e  c o n ve r s i o n  fac to r
an d  th e n  r o u n d i n g th e  r e s u l t to  th e  ap p r o p r i a te  n u m b e r  o f
signifcant d i g i ts .

1 . 6  N e w Te c h n o l o gy.

1 . 6 . 1    N o th i n g i n  th i s  s ta n d ar d  s h al l  b e  i n te n d e d  to  r e s tr i c t
n e w te c h n o l o gi e s  o r  a l te r n ate  a r r an g e m e n ts ,  p r o vi d e d  th e  l e ve l
o f s afe ty p r e s c r i b e d  b y th i s  s ta n d ar d  i s  n o t l o we r e d .

1 . 6 . 2    M ate r i al s  o r  d e vi c e s  n o t specifcally d e s i gn a te d  b y th i s
s tan d ar d  s h al l  b e  u ti l i z e d  i n  c o m p l e te  a c c o r d  wi th  al l  c o n d i ‐
ti o n s ,  r e q u i r e m e n ts ,  an d  l i m i ta ti o n s  o f th e i r  l i s ti n gs .

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d a r d  a n d  s h a l l  b e
c o n s i d e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

2 . 2  N FPA P u b l i c ati o n s .    N ati o n a l  F i r e  P r o te c ti o n  As s o c i a ti o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 1 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 2 2
e d i ti o n .

NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 2 2

e d i ti o n .
N F PA 2 2 0 ,  Standard on Types of Building Construction,  2 0 2 1

e d i ti o n .
N F PA 7 5 0 ,  Standard on Water Mist Fire Protection Systems,  2 0 1 9

e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

Δ 2 . 3 . 1  AS M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h a n i c al
E n g i n e e r s ,  Two  P ar k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  B 1 6 . 1 ,  Gray Iron Pipe Flanges and Flanged Fittings: Classes
25,  1 25,  and 250,  2 0 1 5 .

AS M E  B 1 6 . 3 ,  Malleable Iron Threaded Fittings: Classes 1 50 and
300,  2 0 1 6 .

AS M E  B 1 6 . 4 ,  Gray Iron Threaded Fittings: Classes 1 25 and 250,
2 0 1 6 .

AS M E  B 1 6 . 5 ,  Pipe Flanges and Flanged Fittings: NPS 1 /2 through
NPS 24 Metric/Inch Standard,  2 0 1 7 .

AS M E  B 1 6 . 9 ,  Factory-Made Wrought Buttwelding Fittings,  2 0 1 8 .

AS M E  B 1 6 . 1 1 ,  Forged Fittings,  Socket-Welding and Threaded,
2 0 1 6 .

AS M E  B 1 6 . 1 5 ,  Cast Copper Alloy Threaded Fittings: Classes 1 25
and 250,  2 0 1 8 .

AS M E  B 1 6 . 1 8 ,  Cast Copper Alloy Solder-Joint Pressure Fittings,
2 0 1 8 .

AS M E  B 1 6 . 2 2 ,  Wrought Copper and Copper Alloy Solder-Joint Pres‐
sure Fittings,  2 0 1 8 .

AS M E  B 1 6 . 2 5 ,  Buttwelding Ends,  2 0 1 7 .

AS M E  B 3 6 . 1 0 M ,  Welded and Seamless Wrought Steel Pipe,  2 0 1 8 .

Δ 2 . 3 . 2  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H ar b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA
1 9 4 2 8 - 2 9 5 9 .

AS T M  A5 3 / A5 3 M ,  Standard Specifcation for Pipe,  Steel,  Black
and Hot-Dipped,  Zinc-Coated,  Welded and Seamless,  2 0 1 8 .

AS T M  A1 3 5 / A1 3 5 M ,  Standard Specifcation for Electric-
Resistance-Welded Steel Pipe,  2 0 1 9 .

AS T M  A2 3 4 / A2 3 4 M ,  Standard Specifcation for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High Tempera‐

ture Service,  2 0 1 9 .

AS T M  A7 9 5 / A7 9 5 M ,  Standard Specifcation for Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for
Fire Protection Use,  2 0 1 3  ( 2 0 2 0 ) .

AS T M  B 3 2 ,  Standard Specifcation for Solder Metal,  2 0 0 8 ,  r e ap ‐
p r o ve d  2 0 1 4 .

AS T M  B 4 3 ,  Standard Specifcation for Seamless Red Brass Pipe,
Standard Sizes,  2 0 2 0 .

AS T M  B 7 5 / B 7 5 M ,  Standard Specifcation for Seamless Copper
Tube,  2 0 2 0 .

AS T M  B 8 8 ,  Standard Specifcation for Seamless Copper Water
Tube,  2 0 2 0 .

AS T M  B 2 5 1 / B 2 5 1 M ,  Standard Specifcation for General Require‐
ments for Wrought Seamless Copper and Copper-Alloy Tube,  2 0 1 7 .

AS T M  B 8 1 3 ,  Standard Specifcation for Liquid and Paste Fluxes
for Soldering of Copper and Copper-Alloy Tube,  2 0 1 6 .

AS T M  B 8 2 8 ,  Standard Practice for Making Capillary Joints by
Soldering of Copper and Copper Alloy Tube and Fittings,  2 0 1 6 .

AS T M  F 4 3 7 ,  Standard Specifcation for Threaded Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80,  2 0 1 5 .

AS T M  F 4 3 8 ,  Standard Specifcation for Socket-Type Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40,  2 0 1 7 .

AS T M  F 4 3 9 ,  Standard Specifcation for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80,  2 0 1 9 .

AS T M  F 4 4 2 / F 4 4 2 M ,  Standard Specifcation for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR–PR),  2 0 1 9 .

AS T M  F 8 7 6 ,  Standard Specifcation for Crosslinked Polyethylene
(PEX) Tubing,  2 0 1 9 a .

2 . 3 . 3  AWS  P u b l i c ati o n s .    Am e r i c a n  We l d i n g  S o c i e ty,  8 6 6 9  N W
3 6  S tr e e t,  # 1 3 0 ,  M i am i ,  F L  3 3 1 6 6 -6 6 7 2 .

AWS  A5 . 8 M / A5 . 8 ,  Specifcation for Filler Metals for Brazing and
Braze Welding,  2 0 1 1 ,  Am e n d m e n t 1 ,  2 0 1 2 .

2 . 3 . 4  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

Δ 2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 1 3 R,  Standard for the Installation of Sprinkler Systems in
Low-Rise Residential Occupancies,  2 0 2 2  e d i ti o n .



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 1 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h ap te r  s h a l l
ap p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te r m s  ar e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h al l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y

a c c e p te d  m e a n i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o r ga n i z ati o n ,
offce,  o r  i n d i vi d u a l  re s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ard ,  o r  fo r  ap p r o vi n g e q u i p m e n t,  m ate r i a l s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
atta c h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐

i z a ti o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n
an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p ro d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐

a l s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s
c o m p l i a n c e  wi th  ap p r o p r i ate  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 4 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e

a u th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m a te r i al s  o r  p e r i o d i c  e val u a‐

ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a specifed

p u r p o s e .

3 . 2 . 5  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 6  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
a d vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 7  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g th e  wo r d  “ s h a l l ”  to

i n d i c ate  r e q u i r e m e n ts  a n d  th at i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d a to r y r e fe re n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r

a d o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  ar e  n o t to  b e
c o n s i d e r e d  a  p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d a r d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al

n o te ,  o r  o th e r  m e an s  a s  p e r m i tte d  i n  th e  N F PA M an u a l s  o f
S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d ar d s  d e ve l o p m e n t

a c ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  a l l  N F PA S ta n d ar d s ,
i n c l u d i n g  C o d e s ,  S tan d ar d s ,  Re c o m m e n d e d  P r ac ti c e s ,  an d
Gu i d e s .

3 . 3  G e n e ral  Defnitions.

N 3 . 3 . 1  B ac k - to - B ac k To wn h o us e .    S e e  3 . 3 . 1 6 . 1 .

3 . 3 . 2 *  B ath ro o m .    Wi th i n  a  d we l l i n g  u n i t,  an y r o o m  o r
c o m p a r tm e n t c o n tai n i n g a l avato r y d e d i c a te d  to  p e r s o n al

h yg i e n e ,  o r  a  wa te r c l o s e t,  o r  b a th i n g c a p a b i l i ty s u c h  as  a
s h o we r  o r  tu b ,  o r  an y c o m b i n a ti o n  o f fac i l i ti e s  th e r e o f.

3 . 3 . 3  C o m p ar tm e n t.    A s p a c e  c o m p l e te l y e n c l o s e d  b y wa l l s
an d  a c e i l i n g .  E ac h  wa l l  i n  th e  c o m p a r tm e n t i s  p e r m i tte d  to

h ave  o p e n i n g s  to  an  a d j o i n i n g s p a c e  i f th e  o p e n i n gs  h a ve  a
m i n i m u m  l i n te l  d e p th  o f 8  i n .  ( 2 0 0  m m )  fr o m  th e  c e i l i n g  an d

th e  to tal  wi d th  o f th e  o p e n i n gs  i n  a s i n g l e  wal l  d o e s  n o t e x c e e d
8  ft ( 2 . 4  m )  i n  wi d th .  A s i n g l e  o p e n i n g o f 3 6  i n .  ( 9 0 0  m m )  o r

l e s s  i n  wi d th  wi th o u t a l i n te l  i s  p e r m i tte d  wh e n  th e r e  a r e  n o
o th e r  o p e n i n g s  to  ad j o i n i n g  s p ac e s .

3 . 3 . 4  D e s i gn  D i s c h arge .    T h e  r a te  o f wate r  d i s c h a r ge d  b y an
au to m ati c  s p r i n kl e r  e x p r e s s e d  i n  g p m  ( m m / m i n ) .

3 . 3 . 5  D we l l i n g.    An y d e ta c h e d  b u i l d i n g ,  o r  a n y p a r t o f a to wn ‐
h o u s e ,  b a c k-to -b ac k to wn h o u s e ,  o r  s tac ke d  to wn h o u s e  s tr u c tu r e
th a t i s  s e p a r ate d  fr o m  th e  r e m ai n d e r  o f th e  to wn h o u s e  s tr u c ‐
tu r e  wi th  fre  r e s i s ta n c e  r ate d  a s s e m b l i e s  i n  ac c o r d an c e  wi th

l o c a l  b u i l d i n g  c o d e ,  th a t c o n tai n s  n o  m o r e  th an  two  d we l l i n g
u n i ts  i n te n d e d  to  b e  u s e d ,  r e n te d ,  l e a s e d ,  l e t,  o r  h i r e d  o u t to  b e
o c c u p i e d  o r  th at a r e  o c c u p i e d  fo r  h ab i tati o n  p u r p o s e s .

3 . 3 . 6  D we l l i n g U n i t.    O n e  o r  m o r e  r o o m s ,  ar r a n ge d  fo r  th e
u s e  o f o n e  o r  m o r e  i n d i vi d u al s  l i vi n g  to ge th e r,  as  i n  a s i n gl e
h o u s e ke e p i n g u n i t,  th a t n o r m al l y h a ve  c o o ki n g,  l i vi n g,  s an i ta r y,

a n d  s l e e p i n g  fac i l i ti e s .

3 . 3 . 7 *  M an u fac tu re d  H o m e .    A s tr u c tu r e ,  tr a n s p o r ta b l e  i n  o n e
o r  m o r e  s e c ti o n s ,  wh i c h ,  i n  th e  tr ave l i n g m o d e ,  i s  8  b o d y-ft
( 2 . 4  m )  o r  m o r e  i n  wi d th  o r  4 0  b o d y-ft ( 1 2  m )  o r  m o r e  i n

l e n g th  o r,  wh e n  e r e c te d  o n  s i te ,  i s  3 2 0  ft2  ( 3 0  m 2 )  o r  m o r e  an d
wh i c h  i s  b u i l t o n  a p e r m an e n t c h a s s i s  an d  d e s i gn e d  to  b e  u s e d
a s  a d we l l i n g ,  wi th  o r  wi th o u t a p e r m an e n t fo u n d ati o n ,  wh e n

c o n n e c te d  to  th e  r e q u i r e d  u ti l i ti e s ,  a n d  i n c l u d e s  p l u m b i n g ,
h e a ti n g,  ai r- c o n d i ti o n i n g ,  a n d  e l e c tr i c al  s ys te m s  c o n ta i n e d
th e r e i n ;  e x c e p t th at s u c h  te r m s  i n c l u d e  an y s tr u c tu r e  th a t

m e e ts  a l l  th e  r e q u i r e m e n ts  o f th i s  p a r ag r ap h  e x c e p t th e  s i z e
r e q u i r e m e n ts  an d  wi th  r e s p e c t to  wh i c h  th e  m an u fa c tu r e r
vo l u n ta r i l y fles  a certifcation  r e q u i r e d  b y th e  r e g u l a to r y

ag e n c y.  C al c u l ati o n s  u s e d  to  d e te r m i n e  th e  n u m b e r  o f s q u a r e
fe e t i n  a s tr u c tu r e  a r e  b a s e d  o n  th e  s tr u c tu r e ' s  e x te r i o r  d i m e n ‐
s i o n s ,  m e as u r e d  a t th e  l ar g e s t h o r i z o n ta l  p r o j e c ti o n s  wh e n  e r e c ‐
te d  o n  s i te .  T h e s e  d i m e n s i o n s  i n c l u d e  a l l  e x p an d ab l e  r o o m s ,

c a b i n e ts ,  an d  o th e r  p r o j e c ti o n s  c o n tai n i n g i n te ri o r  s p ac e ,  b u t
d o  n o t i n c l u d e  b ay wi n d o ws .

3 . 3 . 8 *  P re m i x e d  An ti fre e z e  S o l u ti o n .    A m i x tu r e  o f a n  an ti ‐
fr e e z e  m ate r i al  wi th  wa te r  th at i s  p r e p ar e d  an d  fa c to r y-m i x e d
b y th e  m a n u fac tu r e r  wi th  a  q u a l i ty c o n tr o l  p r o c e d u r e  i n  p l a c e

th a t e n s u r e s  th at th e  an ti fr e e z e  s o l u ti o n  r e m a i n s  h o m o g e n e o u s
a n d  th at th e  c o n c e n tr ati o n  i s  as  specifed.

3 . 3 . 9  P re s s u re .

3 . 3 . 9 . 1  Supply Pressure.    T h e  p r e s s u r e  wi th i n  th e  s u p p l y
( e . g. ,  c i ty o r  p r i vate  s u p p l y wate r  s o u r c e ) .

3 . 3 . 9 . 2  System Pressure.    T h e  p r e s s u r e  wi th i n  th e  s ys te m
( e . g . ,  a b o ve  th e  c o n tr o l  val ve ) .

3 . 3 . 9 . 3  System Working Pressure.    T h e  m ax i m u m  a n ti c i p a te d
s tati c  (nonfowing)  o r  fowing  p r e s s u r e  ap p l i e d  to  s p r i n kl e r
s ys te m  c o m p o n e n ts  e x c l u s i ve  o f s u r ge  p r e s s u r e s .

3 . 3 . 1 0  P u m p .    A m e c h an i c a l  d e vi c e  th a t tr a n s fe rs  o r  r a i s e s ,  o r
tr a n s fe r s  an d  r a i s e s ,  th e  p r e s s u r e  o f a fuid  ( wa te r) .

3 . 3 . 1 1 *  S h ad o w Are a.    T h e  d r y foor  ar e a wi th i n  th e  p r o te c ‐
ti o n  ar e a  o f a s p r i n kl e r  c r e ate d  b y th e  p o r ti o n  o f s p r i n kl e r

d i s c h ar g e  th a t i s  b l o c ke d  b y a wa l l  o r  p a r ti ti o n .
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3 . 3 . 1 2  S p ri n kl e r.

3 . 3 . 1 2 . 1  Automatic Sprinkler.    A fre  s u p p r e s s i o n  o r  c o n tr o l
d e vi c e  th at o p e r a te s  a u to m a ti c al l y wh e n  i ts  h e at-ac tu ate d

e l e m e n t i s  h e a te d  to  i ts  th e r m al  r ati n g  o r  ab o ve ,  a l l o wi n g
wate r  to  d i s c h a r ge  o ve r  a  specifc  a r e a.

3 . 3 . 1 2 . 2  Residential Sprinkler.    A typ e  o f fas t-r e s p o n s e  s p r i n ‐
kl e r  h a vi n g a th e r m al  e l e m e n t wi th  an  RT I  o f 5 0  ( m e te r s -

s e c o n d s )
1

∕2  o r  l e s s ,  th a t h a s  b e e n  specifcally i n ve s ti ga te d  fo r
i ts  ab i l i ty to  e n h an c e  s u r vi vab i l i ty i n  th e  r o o m  o f fre  o r i gi n ,

a n d  th at i s  l i s te d  fo r  u s e  i n  th e  p r o te c ti o n  o f d we l l i n g u n i ts .

3 . 3 . 1 3  S p ri n kl e r S ys te m s .

3 . 3 . 1 3 . 1  Antifreeze Sprinkler System.    A we t p i p e  s ys te m  u s i n g
au to m ati c  s p r i n kl e r s  th a t c o n tai n s  a l i q u i d  s o l u ti o n  to

p r e ve n t fre e z i n g o f th e  s ys te m ,  i n te n d e d  to  d i s c h ar g e  th e
s o l u ti o n  u p o n  s p r i n kl e r  o p e r ati o n ,  fo l l o we d  i m m e d i a te l y b y

wate r  fr o m  a wate r  s u p p l y.

3 . 3 . 1 3 . 2  Dry Pipe Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g au to m ati c  s p r i n kl e r s  th at ar e  atta c h e d  to  a

p i p i n g  s ys te m  c o n ta i n i n g  a i r  o r  n i tr o g e n  u n d e r  p r e s s u r e ,
th e  r e l e as e  o f wh i c h  ( a s  fr o m  th e  o p e n i n g o f a s p r i n kl e r )
p e r m i ts  th e  wate r  p r e s s u r e  to  o p e n  a va l ve  kn o wn  as  a  d r y

p i p e  val ve ,  a n d  th e  wa te r  th e n  fows  i n to  th e  p i p i n g  s ys te m
a n d  o u t th e  o p e n e d  s p r i n kl e r.

3 . 3 . 1 3 . 3 *  Multipurpose Piping Sprinkler System.    A p i p i n g
s ys te m  i n te n d e d  to  s e r ve  b o th  d o m e s ti c  n e e d s  i n  e x c e s s  o f a

s i n gl e  fxture  a n d  fre  p r o te c ti o n  n e e d s  fr o m  o n e  c o m m o n
p i p i n g  s ys te m  th r o u gh o u t th e  d we l l i n g  u n i t( s ) .

3 . 3 . 1 3 . 4 *  Network Sprinkler System.    A typ e  o f m u l ti p u r p o s e
s ys te m  u ti l i z i n g  a  c o m m o n  p i p i n g s ys te m  s u p p l yi n g d o m e s ‐
ti c  fxtures  an d  fre  s p r i n kl e r s  wh e r e  e a c h  s p r i n kl e r  i s

s u p p l i e d  b y a m i n i m u m  o f th r e e  s e p a r ate  p ath s .

3 . 3 . 1 3 . 5 *  Passive Purge Sprinkler System.    A typ e  o f s p r i n kl e r
s ys te m  th at s e r ve s  a s i n gl e  to i l e t i n  ad d i ti o n  to  th e  fre  s p r i n ‐
kl e r s .

3 . 3 . 1 3 . 6  Preaction Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g au to m ati c  s p r i n kl e r s  th at ar e  atta c h e d  to  a
p i p i n g  s ys te m  th at c o n tai n s  ai r  th at m i gh t o r  m i g h t n o t b e

u n d e r  p r e s s u r e ,  wi th  a s u p p l e m e n tal  d e te c ti o n  s ys te m  i n ‐
s tal l e d  i n  th e  s am e  ar e as  as  th e  s p r i n kl e r s .

3 . 3 . 1 3 . 7  Pre-Engineered Sprinkler System.    A p ac kag e d  s p r i n ‐
kl e r  s ys te m  i n c l u d i n g a l l  c o m p o n e n ts  c o n n e c te d  to  th e

wate r  s u p p l y a n d  d e s i g n e d  to  b e  i n s ta l l e d  a c c o r d i n g  to
p r e te s te d  l i m i tati o n s .

3 . 3 . 1 3 . 8  Sprinkler System.    A s ys te m  th a t c o n s i s ts  o f a n  i n te ‐
g r ate d  n e two r k o f p i p i n g  d e s i gn e d  i n  ac c o r d a n c e  wi th  fre
p r o te c ti o n  e n g i n e e r i n g s tan d ar d s  th a t i n c l u d e s  a  wa te r

s u p p l y s o u r c e ,  a  wate r  c o n tr o l  val ve ,  a n d  a  d r ai n .  T h e
p o r ti o n  o f th e  s p r i n kl e r  s ys te m  ab o ve  g r o u n d  i s  a  n e two r k o f
specifcally s i z e d  o r  h yd r a u l i c al l y d e s i gn e d  p i p i n g i n s tal l e d

i n  a b u i l d i n g ,  s tr u c tu r e ,  o r  ar e a ,  g e n e r al l y o ve rh e ad ,  an d  to
wh i c h  s p ri n kl e r s  ar e  attac h e d  i n  a  s ys te m ati c  p a tte r n .  T h e
s ys te m  i s  c o m m o n l y ac ti va te d  b y h e a t fr o m  a  fre  an d

d i s c h ar g e s  wate r  o ve r  th e  fre  ar e a .

3 . 3 . 1 3 . 9 *  Stand-Alone Sprinkler System.    A s p r i n kl e r  s ys te m
wh e r e  th e  ab o ve g r o u n d  p i p i n g  s e r ve s  o n l y fre  s p r i n kl e r s .

3 . 3 . 1 3 . 1 0  Wet Pipe Sprinkler System.    A s p r i n kl e r  s ys te m
e m p l o yi n g au to m ati c  s p r i n kl e r s  atta c h e d  to  a  p i p i n g s ys te m

c o n tai n i n g wate r  a n d  c o n n e c te d  to  a wa te r  s u p p l y s o  th a t
wate r  d i s c h a r ge s  i m m e d i a te l y fr o m  s p r i n kl e r s  o p e n e d  b y

h e a t fr o m  a  fre.

3 . 3 . 1 4  To wn h o u s e .    A o n e -fam i l y d we l l i n g  c o n s tr u c te d  i n
atta c h e d  g r o u p s  o f th r e e  o r  m o r e  u n i ts  a s  defned  i n  th e  l o c al

b u i l d i n g  c o d e .

3 . 3 . 1 5  Val ve .

3 . 3 . 1 5 . 1  Check Valve.    A val ve  th at a l l o ws  fow i n  o n e  d i r e c ‐
ti o n  o n l y.

3 . 3 . 1 5 . 2 *  Control Valve.    An  i n d i c ati n g  val ve  e m p l o ye d  to
c o n tr o l  ( s h u t)  a s u p p l y o f wate r  to  a s p r i n kl e r  s ys te m .

3 . 3 . 1 6  Waterfow Al ar m .    A s o u n d i n g d e vi c e  ac ti va te d  b y a
waterfow d e te c to r  o r  al ar m  c h e c k va l ve .

3 . 3 . 1 7  Waterfow D e te c to r.    An  e l e c tr i c  s i gn a l i n g  i n d i c ato r  o r
al a r m  c h e c k val ve  a c tu a te d  b y wate r  fow i n  o n e  d i r e c ti o n  o n l y.

C h ap te r 4    G e n e ral  Re q u i re m e n ts

4 . 1  S p ri n k l e r Te m p e ratu re  Rati n gs .

4 . 1 . 1    S p r i n kl e r s  h avi n g  a te m p e r a tu r e  r a ti n g o f 1 3 5 ° F  to  1 7 0 ° F
( 5 7 ° C  to  7 7 ° C )  s h al l  b e  classifed  as  o r d i n ar y te m p e r a tu r e –

r a te d  s p r i n kl e r s .

4 . 1 . 2    S p r i n kl e r s  h avi n g  a te m p e r a tu r e  r a ti n g o f 1 7 5 ° F  to  2 2 5 ° F
( 7 9 ° C  to  1 0 7 ° C )  s h a l l  b e  classifed  a s  i n te r m e d i a te  te m p e r a‐

tu r e –r ate d  s p r i n kl e r s .

4 . 1 . 3    S p r i n kl e r s  h avi n g  a  te m p e r a tu r e  r a ti n g o f 2 5 0 ° F  to  3 0 0 ° F
( 1 2 1 ° C  to  1 4 9 ° C )  s h al l  b e  classifed  a s  h i gh  te m p e r atu r e –r a te d
s p r i n kl e r s .

4 . 2  Tu b e .    Wh e r e ve r  th e  wo r d  pipe i s  u s e d  i n  th i s  s tan d a r d ,  i t
s h a l l  a l s o  m e a n  tube.

4 . 3  L i s te d  o r L ab e l e d .    L i s te d  o r  l ab e l e d  d e vi c e s  an d  m ate r i al s
s h a l l  b e  i n s tal l e d  an d  u s e d  i n  a c c o r d a n c e  wi th  th e  l i s ti n g  l i m i ta‐

ti o n s  an d  th e  m a n u fac tu r e r s '  i n s tr u c ti o n s  u n l e s s  p e r m i tte d  b y
o th e r  s e c ti o n s  o f th i s  d o c u m e n t.

4 . 4 *  D o c um e n tati o n .    D o c u m e n tati o n  s h al l  b e  p r o vi d e d  u p o n
r e q u e s t to  d e m o n s tr a te  th at th e  wate r  s u p p l y,  l i s te d  d e vi c e s ,
an d  s p r i n kl e r  c o ve r ag e  c o m p l y wi th  th e  r e q u i r e m e n ts  o f th i s

s tan d ar d .

4 . 5  Qualifcations.    T h e  l ayo u t,  c al c u l a ti o n ,  an d  i n s ta l l a ti o n  o f
s p r i n kl e r  s ys te m s  i n s tal l e d  i n  ac c o r d an c e  wi th  th i s  s tan d ar d

s h a l l  o n l y b e  p e r fo r m e d  b y p e o p l e  kn o wl e d g e ab l e  an d  tr a i n e d
i n  s u c h  s ys te m s .

C h ap te r 5    S ys te m  C o m p o n e n ts

5 . 1  G e n e ral .

5 . 1 . 1 *    O n l y n e w s p r i n kl e r s  s h al l  b e  i n s ta l l e d  i n  s p r i n kl e r
s ys te m s .

5 . 1 . 1 . 1 *    Wh e r e  a s p r i n kl e r  i s  r e m o ve d  fr o m  a ftting  o r  we l d e d
o u tl e t,  i t s h a l l  n o t b e  r e i n s tal l e d  e x c e p t a s  p e r m i tte d  b y

5 . 1 . 1 . 1 . 1 .

5 . 1 . 1 . 1 . 1    D r y s p r i n kl e r s  s h al l  b e  p e r m i tte d  to  b e  r e i n s tal l e d
wh e n  r e m o ve d  i n  ac c o r d a n c e  wi th  th e  m a n u fac tu r e r ’ s  i n s tal l a‐
ti o n  a n d  m ai n te n an c e  i n s tr u c ti o n s .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 1 . 1 . 2    S p ar e  s p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  to  b e  p r o vi d e d .

5 . 1 . 2    E x c e p t a s  p e r m i tte d  b y 5 . 1 . 2 . 1 ,  d e vi c e s  an d  m a te r i al s
u s e d  i n  s p r i n kl e r  s ys te m s  s h al l  b e  l i s te d .

5 . 1 . 2 . 1    T h e  fo l l o wi n g  d e vi c e s  an d  c o m p o n e n ts  s h al l  n o t b e
r e q u i r e d  to  b e  l i s te d :

( 1 ) Wate r  s u p p l y p i p e  a n d  fttings
( 2 ) Ta n ks
( 3 ) E x p a n s i o n  tan ks
( 4 ) C o n n e c ti o n s  u p  to  5  ft ( 1 . 5  m )  l o n g  b e twe e n  a  ta n k an d

a  p u m p
( 5 ) P u m p s
( 6 ) Val ve s
( 7 ) G au g e s
( 8 ) Waterfow d e te c ti o n  a n d  notifcation  d e vi c e s
( 9 ) H an g e r s

( 1 0 ) Backfow p r e ve n ti o n  d e vi c e s  ap p r o ve d  b y th e  wa te r
a u th o r i ty

( 1 1 ) Wate r  m e te r s

5 . 2  Ab o ve gro u n d  P i p e  an d  E q ui p m e n t.

5 . 2 . 1    L i s te d  r e s i d e n ti al  s p r i n kl e r s  i n s ta l l e d  i n  s ys te m s  c o m p l y‐
i n g wi th  5 . 2 . 2 . 3 ,  5 . 2 . 2 . 4 ,  5 . 2 . 5 . 3 ,  o r  5 . 2 . 5 . 4  s h al l  b e  p e r m i tte d  to
h ave  a  m i n i m u m  p r e s s u r e  r a ti n g o f 1 3 0  p s i  ( 9  b ar ) .

5 . 2 . 2 *    P i p e  o r  tu b e  u s e d  i n  s p r i n kl e r  s ys te m s  s h a l l  b e  o f th e
m a te r i al s  specifed  i n  Tab l e  5 . 2 . 2  o r  s h a l l  b e  i n  ac c o r d an c e  wi th
5 . 2 . 3 .

5 . 2 . 2 . 1    T h e  c h e m i c al  p r o p e r ti e s ,  p h ys i c a l  p r o p e r ti e s ,  an d
d i m e n s i o n s  o f p i p e  m ate r i a l s  s h al l  b e  a t l e as t e q u i val e n t to  th e
s tan d ar d s  c i te d  i n  Tab l e  5 . 2 . 2 .

5 . 2 . 2 . 2 *    P i p e  u s e d  i n  s p r i n kl e r  s ys te m s  o th e r  th an  th o s e
ad d r e s s e d  i n  5 . 2 . 2 . 3  o r  5 . 2 . 2 . 4  s h a l l  b e  d e s i g n e d  to  wi th s tan d  a
wo r ki n g  p r e s s u r e  o f n o t l e s s  th an  1 7 5  p s i  ( 1 2 . 2  b a r ) .

5 . 2 . 2 . 3    N o n m e tal l i c  p i p e  u s e d  i n  m u l ti p u r p o s e  p i p i n g s ys te m s
an d  p as s i ve  p u r g e  s ys te m s  n o t e q u i p p e d  wi th  a  fre  d e p ar tm e n t

Δ Tab l e  5 . 2 . 2  P i p e  o r Tu b e  M ate ri al s  an d  D i m e n s i o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

B l ac k an d  h o t- d i p p e d  z i n c - c o ate d  ( g al van i z e d )  
we l d e d  a n d  s e am l e s s  s te e l  p i p e  fo r  fre  p r o te c ti o n  
u s e

AS T M  A7 9 5 /
A7 9 5 M

P i p e ,  s te e l ,  b l ac k a n d  h o t- d i p p e d ,  z i n c - c o ate d ,  we l d e d  
an d  s e am l e s s

AS T M  A5 3 /
A5 3 M

We l d e d  an d  s e am l e s s  wr o u gh t s te e l  p i p e AS M E  B 3 6 . 1 0 M
E l e c tr i c - r e s i s tan c e - we l d e d  s te e l  p i p e AS T M  A1 3 5 /

A1 3 5 M
S e am l e s s  c o p p e r  tu b e  [ c o p p e r  tu b e  ( d r a wn ,  

s e am l e s s ) ]
AS T M  B 7 5 /

B 7 5 M
S e am l e s s  c o p p e r  wa te r  tu b e AS T M  B 8 8
Wr o u g h t s e am l e s s  c o p p e r  a n d  c o p p e r- al l o y tu b e AS T M  B 2 5 1 /

B 2 5 1 M
L i q u i d  an d  p as te  fuxes  fo r  s o l d e r i n g  a p p l i c ati o n s  o f 

c o p p e r  a n d  c o p p e r- al l o y tu b e
AS T M  B 8 1 3

F i l l e r  m e tal s  fo r b r a z i n g an d  b r az e  we l d i n g ( B C u P,  
c o p p e r-p h o s p h o r u s ,  o r  c o p p e r- p h o s p h o r u s - s i l ve r  
b r az i n g  fller m e tal )

AWS  A5 . 8 M /
A5 . 8

S o l d e r  m e tal  [ al l o y g r ad e s  c o n tai n i n g  l e s s  th an  
0 . 2  p e r c e n t l e ad  as  identifed  i n  S e c ti o n  1  o f Tab l e  
5  o f AS T M  B 3 2  a n d  h avi n g  a s o l i d u s  te m p e r atu r e  
th at e x c e e d s  4 0 0 ° F  ( 2 0 4 ° C ) ]

AS T M  B 3 2

S e am l e s s  r e d  b ras s  p i p e AS T M  B 4 3

c o n n e c ti o n  s h a l l  b e  d e s i g n e d  to  wi th s ta n d  a wo r ki n g p r e s s u r e
o f n o t l e s s  th a n  1 3 0  p s i  ( 9  b ar )  a t 1 2 0 ° F  ( 4 9 ° C ) .

5 . 2 . 2 . 4    N o n m e tal l i c  p i p e  u s e d  i n  we t p i p e  s p r i n kl e r  s ys te m s
n o t e q u i p p e d  wi th  a fre  d e p ar tm e n t c o n n e c ti o n  an d  p r o vi d e d
wi th  a p r e s s u r e -r e d u c i n g val ve  s e t n o  h i g h e r  th a n  8 0  p s i  ( 5 . 5
b a r )  s h a l l  b e  d e s i g n e d  to  wi th s tan d  a  wo r ki n g p r e s s u r e  o f n o t
l e s s  th an  1 3 0  p s i  ( 9  b a r )  at 1 2 0 ° F  ( 4 9 ° C )  an d  1 0 0  p s i  ( 6 . 9  b ar )
at 1 8 0 ° F  ( 8 2 ° C ) .

5 . 2 . 2 . 4 . 1    I f th e  m ax i m u m  s tati c  p r e s s u r e  fr o m  th e  wa te r
s u p p l y i s  l e s s  th a n  o r  e q u a l  to  8 0  p s i  ( 5 . 5  b a r ) ,  p i p e  d e s i g n e d  to
wi th s ta n d  a wo r ki n g  p r e s s u r e  o f n o t l e s s  th an  1 3 0  p s i  ( 9  b ar )  a t
1 2 0 ° F  ( 4 9 ° C )  an d  1 0 0  p s i  ( 6 . 9  b ar )  at 1 8 0 ° F  ( 8 2 ° C )  s h al l  b e
p e r m i tte d  to  b e  u s e d  wi th o u t a p r e s s u r e -r e d u c i n g  va l ve .

5 . 2 . 2 . 4 . 2    I f a p r e s s u r e -r e d u c i n g val ve  i s  u s e d  to  c o m p l y wi th
5 . 2 . 2 . 4 ,  an  a u to m a ti c  m e a n s  o f p r e s s u r e  r e l i e f s h a l l  b e  i n s tal l e d
o n  th e  s p r i n kl e r  s ys te m  s i d e  o f th e  p r e s s u r e -r e d u c i n g val ve .

5 . 2 . 3    Typ e s  o f p i p e  o th e r  th a n  th o s e  specifed  i n  Tab l e  5 . 2 . 2
s h a l l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  l i s te d  fo r  s p r i n kl e r  s ys te m
u s e .

5 . 2 . 3 . 1    P i p e  d i ffe r i n g  fr o m  th o s e  specifed  i n  Tab l e  5 . 2 . 2  s h a l l
b e  i n s tal l e d  i n  ac c o r d an c e  wi th  th e i r  l i s ti n g s  a n d  th e  m an u fac ‐
tu r e r s '  i n s tal l ati o n  i n s tr u c ti o n s .

5 . 2 . 3 . 2 *    C h l o r i n ate d  p o l yvi n yl  c h l o r i d e  ( C P VC )  p i p e  an d
c r o s s l i n ke d  p o l ye th yl e n e  ( P E X )  p i p e  s h a l l  c o m p l y wi th  th e
p o r ti o n s  o f th e  Am e r i c a n  S o c i e ty fo r  Te s ti n g  a n d  M a te r i al s
( AS T M )  s ta n d a r d s  specifed  i n  Ta b l e  5 . 2 . 3 . 2  th a t ap p l y to  fre
p r o te c ti o n  s e r vi c e .

N 5 . 2 . 3 . 3    Wh e r e  p i p e  o th e r  th an  s te e l  i s  r u n  h o r i z o n ta l l y o r
ve r ti c al l y th r o u gh  wo o d  o r  m e ta l  s tu d s ,  th e  fo l l o wi n g p r o vi s i o n s
s h a l l  a p p l y:

( 1 ) S te e l  s h i e l d  p l a te s  s h a l l  b e  p r o vi d e d  wh e r e  th e  fac e  o f th e
p i p i n g  i s  l e s s  th a n  1 . 2 5  i n .  ( 3 2  m m )  fr o m  th e  n e ar e s t
e d g e  o f th e  m e m b e r.

( 2 ) S te e l  s h i e l d  p l ate s  s h al l  h ave  a m i n i m u m  th i c kn e s s  o f
0 . 0 5 7 5  i n .  ( 1 . 4 6 3  m m )  ( N o .  1 6  g au ge ) .

( 3 ) S te e l  s h i e l d  p l a te s  s h a l l  c o ve r  th e  ar e a o f th e  p i p e  wh e r e
th e  m e m b e r  i s  n o tc h e d  o r  b o r e d .

5 . 2 . 4    S c h e d u l e  1 0  s te e l  p i p e  s h al l  b e  p e r m i tte d  to  b e  j o i n e d
wi th  m e c h an i c al  g r o o ve  c o u p l i n g s  a p p r o ve d  fo r  s e r vi c e .

5 . 2 . 4 . 1    Wh e r e  m e c h an i c a l  g r o o ve  c o u p l i n g s  ar e  u s e d  to  j o i n
p i p e ,  g r o o ve s  s h al l  b e  r o l l e d  o n  th e  p i p e  b y an  a p p r o ve d
gr o o ve -r o l l i n g  m ac h i n e .

5 . 2 . 5    F i tti n g s  u s e d  i n  s p r i n kl e r  s ys te m s  s h a l l  b e  o f th e  m ate r i ‐
al s  l i s te d  i n  Tab l e  5 . 2 . 5  o r  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 2 . 9 .

5 . 2 . 5 . 1    T h e  c h e m i c al  p r o p e r ti e s ,  p h ys i c a l  p r o p e r ti e s ,  an d
d i m e n s i o n s  o f ftting  m ate r i al s  s h al l  b e  at l e a s t e q u i va l e n t to
th e  s ta n d a r d s  c i te d  i n  Ta b l e  5 . 2 . 5 .

Δ Tab l e  5 . 2 . 3 . 2  Specifcally L i s te d  P i p e  o r Tu b e  M ate ri al s  an d
D i m e n s i o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

Nonmetallic Piping:
C h l o r i n a te d  p o l y( vi n yl  c h l o r i d e )  ( C P VC )  p l as ti c  

p i p e  ( S D R–P R)
AS T M  F 4 4 2 /

F 4 4 2 M
C r o s s l i n ke d  p o l ye th yl e n e  ( P E X )  tu b i n g AS T M  F 8 7 6



WAT E R S U P P L Y 1 3 D - 1 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

5 . 2 . 5 . 2    F i tti n g s  u s e d  i n  s p r i n kl e r  s ys te m s  o th e r  th an  th o s e
ad d r e s s e d  i n  5 . 2 . 5 . 3  o r  5 . 2 . 5 . 4  s h al l  b e  d e s i g n e d  to  wi th s tan d  a
wo r ki n g p r e s s u r e  o f n o t l e s s  th an  1 7 5  p s i  ( 1 2 . 1  b ar ) .

5 . 2 . 5 . 3    N o n m e ta l l i c  fttings  u s e d  i n  m u l ti p u r p o s e  p i p i n g
s ys te m s  a n d  p a s s i ve  p u r ge  s ys te m s  n o t e q u i p p e d  wi th  a fre
d e p a r tm e n t c o n n e c ti o n  s h a l l  b e  d e s i gn e d  to  wi th s tan d  a  wo r k‐
i n g  p r e s s u r e  o f n o t l e s s  th a n  1 3 0  p s i  ( 9  b ar )  a t 1 2 0 ° F  ( 4 9 ° C ) .

5 . 2 . 5 . 4    N o n m e tal l i c  fttings  u s e d  i n  we t p i p e  s p r i n kl e r  s ys te m s
n o t e q u i p p e d  wi th  a  fre  d e p ar tm e n t c o n n e c ti o n  an d  p r o vi d e d
wi th  a p r e s s u r e -r e d u c i n g val ve  s e t n o  h i g h e r  th a n  8 0  p s i  ( 5 . 5
b a r )  s h a l l  b e  d e s i g n e d  to  wi th s tan d  a  wo r ki n g  p r e s s u r e  o f n o t
l e s s  th a n  1 3 0  p s i  ( 9  b a r )  at 1 2 0 ° F  ( 4 9 ° C )  an d  1 0 0  p s i  ( 6 . 9  b ar )
at 1 8 0 ° F  ( 8 2 ° C ) .

5 . 2 . 5 . 4 . 1    I f th e  m ax i m u m  s ta ti c  p r e s s u r e  fr o m  th e  wate r
s u p p l y i s  l e s s  th an  o r  e q u al  to  8 0  p s i  ( 5 . 5  b ar ) ,  fttings  d e s i g n e d
to  wi th s ta n d  a wo r ki n g p r e s s u r e  o f n o t l e s s  th an  1 3 0  p s i  ( 9  b ar )
at 1 2 0 ° F  ( 4 9 ° C )  an d  1 0 0  p s i  ( 6 . 9  b a r )  a t 1 8 0 ° F  ( 8 2 . 2 ° C )  s h al l  b e
p e r m i tte d  to  b e  u s e d  wi th o u t a  p r e s s u r e -r e d u c i n g  va l ve .

5 . 2 . 5 . 4 . 2    I f a  p r e s s u r e -r e d u c i n g val ve  i s  u s e d  to  c o m p l y wi th
5 . 2 . 5 . 4 ,  an  a u to m a ti c  m e a n s  o f p r e s s u r e  r e l i e f s h a l l  b e  i n s tal l e d
o n  th e  s p r i n kl e r  s ys te m  s i d e  o f th e  p r e s s u r e -r e d u c i n g  val ve .

5 . 2 . 6    J o i n ts  fo r  th e  c o n n e c ti o n  o f c o p p e r  tu b e  s h al l  b e  b r az e d
o n  d r y p i p e  an d  p r e ac ti o n  s ys te m s .

5 . 2 . 7    J o i n ts  fo r  th e  c o n n e c ti o n  o f c o p p e r  tu b e  fo r  we t p i p e
s ys te m s  an d  a n ti fr e e z e  s ys te m s  s h a l l  b e  s o l d e r  j o i n ts  o r  b e
b r a z e d .

5 . 2 . 8    S o l d e r  j o i n ts ,  wh e r e  p e r m i tte d ,  s h a l l  b e  fa b r i c ate d  i n
ac c o r d an c e  wi th  th e  m e th o d s  a n d  p r o c e d u r e s  l i s te d  i n  AS T M
B 8 2 8 ,  Standard Practice for Making Capillary Joints by Soldering of
Copper and Copper Alloy Tube and Fittings.

5 . 2 . 9    Typ e s  o f fttings  o th e r  th an  th o s e  specifed  i n  Tab l e  5 . 2 . 5
s h a l l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  l i s te d  fo r  s p r i n kl e r  s ys te m
u s e .

Δ Tab l e  5 . 2 . 5  Fi tti n g M ate ri al s  an d  D i m e n s i o n s

M ate ri al s  an d  D i m e n s i o n s S tan dard

Cast Iron:
G r a y i r o n  th r e ad e d  fttings,  C l a s s e s  1 2 5  a n d  2 5 0 AS M E  B 1 6 . 4
G r a y i r o n  p i p e  fanges  a n d  fanged  fttings,  C l a s s e s  

2 5 ,  1 2 5 ,  a n d  2 5 0
AS M E  B 1 6 . 1

Malleable Iron:
M a l l e ab l e  i r o n  th r e ad e d  fttings,  C l a s s e s  1 5 0  a n d  

3 0 0
AS M E  B 1 6 . 3

Steel:
F a c to r y- m a d e  wr o u g h t b u ttwe l d i n g  fttings AS M E  B 1 6 . 9
B u ttwe l d i n g  e n d s AS M E  B 1 6 . 2 5
P i p i n g  fttings  o f wr o u g h t c a r b o n  s te e l  an d  a l l o y 

s te e l  fo r  m o d e r a te  an d  h i g h  te m p e r a tu r e  s e r vi c e
AS T M  A2 3 4 /

A2 3 4 M
P i p e  fanges  a n d  fanged  fttings,  N P S  1 / 2  th r o u g h  

N P S  2 4  m e tr i c / i n c h  s ta n d a r d
AS M E  B 1 6 . 5

F o r g e d  fttings,  s o c ke t- we l d i n g  a n d  th r e a d e d AS M E  B 1 6 . 1 1
Copper:
Wr o u g h t c o p p e r  a n d  c o p p e r  a l l o y s o l d e r  j o i n t 

p r e s s u r e  fttings
AS M E  B 1 6 . 2 2

C a s t c o p p e r  a l l o y s o l d e r  j o i n t p r e s s u r e  fttings AS M E  B 1 6 . 1 8
C a s t c o p p e r  a l l o y th r e a d e d  fttings:  C l as s e s  1 2 5  a n d  

2 5 0
AS M E  B 1 6 . 1 5

5 . 2 . 9 . 1    F i tti n g s  d i ffe r i n g  fr o m  th o s e  specifed  i n  Ta b l e  5 . 2 . 5
s h a l l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  th e i r  l i s ti n gs  a n d  th e
m a n u fac tu r e r s '  i n s tal l ati o n  i n s tr u c ti o n s .

5 . 2 . 9 . 2 *    C P VC  fttings  s h a l l  c o m p l y wi th  th e  p o r ti o n s  o f th e
AS T M  s tan d a r d s  specifed  i n  Ta b l e  5 . 2 . 9 . 2  th a t ap p l y to  fre
p r o te c ti o n  s e r vi c e .

Δ Tab l e  5 . 2 . 9 . 2  Specifcally L i s te d  Fi tti n gs  M ate ri al s  an d
D i m e n s i o n s

M ate ri al s  an d  D i m e n s i o n s S tan d ard

T h r e a d e d  c h l o r i n a te d  p o l y( vi n yl  c h l o r i d e )  ( C VP C )  
p l a s ti c  p i p e  fttings,  S c h e d u l e  8 0

AS T M  F 4 3 7

S o c ke t- typ e  c h l o r i n a te d  p o l y( vi n yl  c h l o r i d e )  
( C P VC )  p l a s ti c  p i p e  fttings,  S c h e d u l e  4 0

AS T M  F 4 3 8

S o c ke t- typ e  c h l o r i n a te d  p o l y( vi n yl  c h l o r i d e )  
( C P VC )  p l a s ti c  p i p e  fttings,  S c h e d u l e  8 0

AS T M  F 4 3 9

5 . 2 . 1 0    O th e r  j o i n i n g  m e th o d s  i n ve s ti ga te d  fo r  s u i tab i l i ty i n
au to m ati c  s p r i n kl e r  i n s tal l a ti o n s  a n d  l i s te d  fo r  th i s  s e r vi c e  s h a l l
b e  p e r m i tte d .

5 . 3 *  Wate r S up p l y P i p e  an d  Fi tti n gs .    An y typ e  o f p i p e  o r  tu b e
ac c e p ta b l e  u n d e r  th e  ap p l i c a b l e  p l u m b i n g  c o d e  fo r  ab o ve ‐
gr o u n d  o r  u n d e r g r o u n d  s u p p l y p i p e  s h a l l  b e  a c c e p ta b l e  a s  a
s u p p l y fo r  th e s e  p o r ti o n s  o f a  fre  s p r i n kl e r  s ys te m  wh e n  i n ‐
s tal l e d  as  fo l l o ws  a n d  i n  a c c o r d a n c e  wi th  m a n u fac tu r e r ’ s
r e c o m m e n d a ti o n s :

( 1 ) B e twe e n  th e  p o i n t o f c o n n e c ti o n  an d  th e  wate r  s u p p l y
s o u r c e

( 2 ) B e twe e n  a  r e m o te  s ys te m  r i s e r  an d  th e  d we l l i n g o r  h o m e

5 . 4  P re - E n gi n e e re d  S ys te m s .    Wh e r e  l i s te d  p r e -e n g i n e e r e d
s ys te m s  ar e  i n s ta l l e d ,  th e y s h al l  b e  i n s tal l e d  wi th i n  th e  l i m i ta‐
ti o n s  th at h a ve  b e e n  e s ta b l i s h e d  b y th e  te s ti n g  l ab o r ato r i e s .

C h ap te r 6    Wate r S u p p l y

6 . 1  G e n e ral  P ro vi s i o n s .

6 . 1 . 1    E ve r y a u to m a ti c  s p r i n kl e r  s ys te m  s h a l l  h a ve  at l e a s t o n e
au to m ati c  wate r  s u p p l y.

6 . 1 . 2    Wh e r e  s to r e d  wate r  i s  u s e d  a s  th e  s o l e  s o u r c e  o f s u p p l y,
th e  m i n i m u m  q u a n ti ty s h al l  e q u al  th e  wate r  d e m an d  r a te  ti m e s
1 0  m i n u te s  u n l e s s  p e r m i tte d  o th e r wi s e  b y 6 . 1 . 3 .

6 . 1 . 3    Wh e r e  s to r e d  wate r  i s  u s e d  a s  th e  s o l e  s o u r c e  o f s u p p l y,
th e  m i n i m u m  q u a n ti ty s h a l l  b e  p e r m i tte d  to  e q u a l  th e  h i g h e s t
c a l c u l ate d  wate r  d e m an d  r a te  ti m e s  7  m i n u te s  wh e r e  d we l l i n g
u n i ts  m e e t th e  fo l l o wi n g c r i te r i a :

( 1 ) O n e  s to r y i n  h e i gh t
( 2 ) L e s s  th a n  2 0 0 0  ft2  ( 1 8 5  m 2 )  i n  ar e a

6 . 1 . 4    T h e  s to r e d  wate r  r e q u i r e m e n t o f 6 . 1 . 2  o r  6 . 1 . 3  s h a l l  b e
p e r m i tte d  to  b e  a  c o m b i n a ti o n  o f th e  wate r  i n  th e  we l l ,  i n c l u d ‐

i n g th e  refll  r ate ,  p l u s  th e  wate r  i n  th e  h o l d i n g  tan k i f s u c h
tan k c an  s u p p l y th e  s p r i n kl e r  s ys te m .

6 . 1 . 5    T h e  s to r e d  wa te r  s u p p l y r e q u i r e m e n t o f 6 . 1 . 2  o r  6 . 1 . 3
s h a l l  b e  p e r m i tte d  to  b e  a c o m b i n ati o n  o f th e  wate r  i n  th e  s to r ‐

ag e  tan k a n d  th e  refll  r a te  wh e n  th e  reflling  m e th o d  i s  a u to ‐
m a ti c .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N 6 . 1 . 6    T h e  au to m ati c  m e a n s  r e q u i r e m e n t o f 6 . 1 . 5  s h a l l  b e
p e r m i tte d  to  b e  a  foat va l ve  o r  s i m i l ar  d e vi c e .

6 . 2 *  Wate r S u p p l y S o u rc e s .    T h e  fo l l o wi n g wate r  s u p p l y s o u r ‐
c e s  s h al l  b e  c o n s i d e re d  to  b e  a c c e p tab l e  b y th i s  s ta n d ar d :

( 1 ) A c o n n e c ti o n  to  a  r e l i ab l e  wate r wo r ks  s ys te m  wi th  o r  wi th ‐
o u t a n  a u to m a ti c al l y o p e r a te d  p u m p

( 2 ) An  e l e va te d  tan k
( 3 ) A p r e s s u r e  ta n k d e s i g n e d  to  Am e r i c a n  S o c i e ty o f M e c h an ‐

i c al  E n g i n e e r s  ( AS M E )  s ta n d a r d s  fo r  a p r e s s u r e  ve s s e l
wi th  a  r e l i a b l e  p r e s s u r e  s o u r c e

( 4 ) A s to r e d  wate r  s o u r c e  wi th  an  au to m ati c a l l y o p e r ate d
p u m p

( 5 ) A we l l  wi th  a p u m p  o f suffcient c ap ac i ty an d  p r e s s u r e  to
m e e t th e  s p r i n kl e r  s ys te m  d e m a n d

6 . 2 . 1    Wh e r e  a  p u m p  i s  th e  s o u r c e  o f p r e s s u r e  fo r  th e  wate r
s u p p l y fo r  a  fre  s p r i n kl e r  s ys te m  b u t i s  n o t a p o r ti o n  o f th e

d o m e s ti c  wate r  s ys te m ,  th e  fo l l o wi n g  s h a l l  b e  m e t:

( 1 ) A te s t c o n n e c ti o n  s h al l  b e  p r o vi d e d  d o wn s tr e am  o f th e
p u m p  th a t c r e ate s  a fow o f wa te r  e q u al  to  th e  s m al l e s t
s p r i n kl e r  K-fac to r  o n  th e  s ys te m .

( 2 ) P u m p  m o to r s  u s i n g  ac  p o we r  s h a l l  b e  r ate d  fo r  2 4 0  V an d
wi r e d  i n  ac c o r d an c e  wi th  th e  N E C  ( NFPA 70) .

( 3 ) An y d i s c o n n e c ti n g  m e a n s  fo r  th e  p u m p  s h al l  b e
a p p r o ve d .

( 4 ) T h e  p u m p  s h a l l  b e  l o c a te d  n o t l e s s  th a n  1 1 ∕2  i n .  o ff th e
foor.

6 . 2 . 2    Wh e r e  a  p u m p  an d  ta n k i s  th e  s o u r c e  o f s u p p l y fo r  a fre
s p r i n kl e r  s ys te m  b u t i s  n o t a p o r ti o n  o f th e  d o m e s ti c  wa te r

s ys te m ,  th e  r e q u i r e m e n ts  o f 6 . 2 . 1  an d  th e  fo l l o wi n g  s h a l l  b e
m e t:

( 1 ) T h e  te s t c o n n e c ti o n  s h al l  r e tu r n  wate r  to  th e  tan k.
( 2 ) A m e th o d  fo r  reflling  th e  ta n k s h al l  b e  p i p e d  to  th e  tan k.
( 3 ) A m e th o d  o f d e te r m i n i n g  th e  wate r  l e ve l  i n  th e  tan k s h a l l

b e  p r o vi d e d  wi th o u t h avi n g  to  o p e n  th e  tan k.

6 . 2 . 3 *    Wh e r e  m o r e  th an  o n e  d we l l i n g u n i t i s  s e r ve d  b y th e
s a m e  wate r  s u p p l y p i p e ,  e ac h  d we l l i n g u n i t s h al l  h ave  an  i n d i ‐

vi d u a l  c o n tr o l  val ve  th at s e r ve s  th e  fre  s p r i n kl e r  s ys te m  i n  th a t
d we l l i n g  u n i t an d  th e  o wn e r  s h a l l  h ave  ac c e s s  to  th e  va l ve  th at
c o n tr o l s  th e  s p r i n kl e r  s ys te m  i n  th e i r  u n i t.

6 . 2 . 3 . 1    T h e  c o n tr o l  val ve  s h al l  b e  p e r m i tte d  to  s e r ve  th e
d o m e s ti c  wa te r  s u p p l y.

6 . 2 . 3 . 2    I n  th e  s i tu a ti o n  ad d r e s s e d  b y 6 . 2 . 3 ,  n o  va l ve  c o n tr o l ‐
l i n g  th e  s p r i n kl e r  s ys te m  i n  a  u n i t s h a l l  b e  l o c ate d  i n  an o th e r

u n i t.

6 . 2 . 3 . 3 *    Wh e r e  a  we l l  p u m p  i s  th e  s o u r c e  o f s u p p l y fo r  b o th
th e  fre  s p r i n kl e r  s ys te m  an d  th e  d o m e s ti c  wate r  s ys te m  6 . 1 . 4

an d  S e c ti o n  6 . 5  s h al l  ap p l y.

6 . 3 *  M u l ti p u rp o s e  P i p i n g S ys te m .

6 . 3 . 1    A m u l ti p u r p o s e  p i p i n g  s ys te m  s h al l  b e  i n s tal l e d  i n
ac c o r d an c e  wi th  6 . 3 . 2  th r o u gh  6 . 3 . 4 .

6 . 3 . 2    M u l ti p u r p o s e  p i p i n g s ys te m s  s h al l  b e  ap p r o ve d  b y th e
l o c al  p l u m b i n g  o r  h e a l th  au th o r i ty.

6 . 3 . 3    Al l  p i p i n g i n  th e  s ys te m  s u p p l yi n g s p r i n kl e r s  s h a l l  b e
l i s te d  an d  c o n fo r m  to  th e  p i p i n g  specifcations  o f th i s  s tan d ar d .

6 . 3 . 3 . 1    P i p i n g c o n n e c te d  to  th e  s ys te m  th at s u p p l i e s  o n l y
p l u m b i n g fxtures  s h al l  c o m p l y wi th  l o c al  p l u m b i n g  a n d  h e a l th
au th o r i ty r e q u i r e m e n ts  b u t i s  n o t r e q u i r e d  to  b e  l i s te d .

Δ 6 . 3 . 4    A war n i n g  s i gn ,  wi th  m i n i m u m  1 ∕4  i n .  ( 6  m m )  l e tte r s ,
s h a l l  b e  affxed  ad j ac e n t to  th e  m ai n  s h u to ff va l ve  a n d  s h a l l
s tate  th e  fo l l o wi n g:

WARN I N G :  T h e  wate r  s ys te m  fo r  th i s  h o m e  s u p p l i e s  fre  s p r i n ‐
kl e r s  th a t r e q u i r e  c e r tai n  fows  an d  p r e s s u r e s  to  fght a fre.

D e vi c e s  th at r e s tr i c t th e  fow o r  d e c r e a s e  th e  p r e s s u r e  o r  au to ‐
m ati c a l l y s h u t o ff th e  wate r  to  th e  fre  s p r i n kl e r  s ys te m ,  s u c h  a s

wate r  s o fte n e r s ,  fltration  s ys te m s ,  an d  a u to m a ti c  s h u to ff va l ve s ,
s h al l  n o t b e  ad d e d  to  th i s  s ys te m  wi th o u t a r e vi e w o f th e  fre

s p r i n kl e r  s ys te m  b y a  fre  p r o te c ti o n  s p e c i al i s t.  D o  n o t r e m o ve
th i s  s i gn .

6 . 4  M an u fac tu re d  H o m e  Wate r S u p p l y.    F o r  s p r i n kl e r e d  b u i l d ‐
i n g s  m a n u fac tu r e d  o ff s i te ,  th e  m i n i m u m  fow an d  p r e s s u r e

n e e d e d  to  s a ti s fy th e  s ys te m  d e s i gn  c r i te r i a  o n  th e  s ys te m  s i d e
o f th e  m e te r  s h a l l  b e  specifed  o n  a d ata p l ate  b y th e  m an u fa c ‐
tu r e r.

6 . 5  C o m m o n  S u p p l y P i p e s .

6 . 5 . 1    Wh e r e  c o m m o n  s u p p l y p i p e s  s e r ve  b o th  fre  s p r i n kl e r
an d  d o m e s ti c  u s e ,  th e y s h a l l  c o m p l y wi th  6 . 5 . 2  an d  6 . 5 . 3 .

6 . 5 . 2    I n  c o m m o n  wate r  s u p p l y c o n n e c ti o n s  s e r vi n g m o r e  th a n
o n e  d we l l i n g u n i t,  5  g p m  ( 2 0  L / m i n )  s h a l l  b e  ad d e d  to  th e

s p r i n kl e r  s ys te m  d e m a n d  to  d e te r m i n e  th e  s i z e  o f c o m m o n
p i p i n g  a n d  th e  s i z e  o f th e  to tal  wate r  s u p p l y r e q u i r e m e n ts

wh e r e  n o  p r o vi s i o n  i s  m a d e  to  p r e ve n t fow i n to  th e  d o m e s ti c
wate r  s ys te m  u p o n  o p e r a ti o n  o f a s p r i n kl e r.

6 . 5 . 3    Wh e r e  wa te r  tr e atm e n t a n d  fltration  a r e  i n s ta l l e d ,  o n e
o f th e  fo l l o wi n g c o n d i ti o n s  s h al l  b e  m e t:

( 1 ) T h e  fow r e s tr i c ti o n  an d  p r e s s u r e  l o s s  th r o u gh  th e  wa te r
tr e a tm e n t e q u i p m e n t s h a l l  b e  ta ke n  i n to  a c c o u n t i n  th e
h yd r au l i c  c al c u l ati o n s .

( 2 ) An  a u to m ati c  b yp as s  s h al l  b e  i n s tal l e d  a r o u n d  th e  wate r
tr e atm e n t e q u i p m e n t th at d i r e c ts  al l  wate r  d i r e c tl y to  th e
s ys te m .

C h ap te r 7    I n s tal l ati o n

7 . 1  Val ve s .

7 . 1 . 1    A s i n g l e  c o n tr o l  val ve  ar r a n ge d  to  s h u t o ff b o th  th e
d o m e s ti c  s ys te m  a n d  th e  s p r i n kl e r  s ys te m  s h al l  b e  i n s tal l e d

u n l e s s  a  s e p ar ate  s h u to ff va l ve  fo r  th e  s p r i n kl e r  s ys te m  i s  i n ‐
s tal l e d  i n  ac c o r d an c e  wi th  7 . 1 . 2 .

7 . 1 . 2    T h e  s p r i n kl e r  s ys te m  p i p i n g s h al l  n o t h a ve  s e p a r ate
c o n tr o l  val ve s  i n s tal l e d  u n l e s s  s u p e r vi s e d  b y o n e  o f th e  fo l l o w‐

i n g m e th o d s :

( 1 ) C e n tr a l  s tati o n ,  p r o p r i e tar y,  o r  r e m o te  s ta ti o n  al ar m  s e r v‐
i c e

( 2 ) L o c al  a l a r m  s e r vi c e  th at c au s e s  th e  s o u n d i n g  o f a n  au d i ‐
b l e  s i gn a l  at a c o n s tan tl y atte n d e d  l o c ati o n

( 3 ) Val ve s  th a t ar e  l o c ke d  o p e n

7 . 1 . 3    A s e p ar a te  s h u to ff val ve  s h al l  b e  i n s tal l e d  fo r  th e  d o m e s ‐
ti c  wate r  s u p p l y i n  i n s ta l l ati o n s  o th e r  th a n  th o s e  c o m p l yi n g

wi th  S e c ti o n  6 . 3 .
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7 . 1 . 4    I f p r o vi d e d ,  a  backfow p r e ve n ti o n  as s e m b l y th a t
i n c l u d e s  a s h u to ff va l ve  s h a l l  b e  c o n s i d e r e d  a c o n tr o l  val ve ,  an d
an  ad d i ti o n a l  c o n tr o l  val ve  s h al l  n o t b e  r e q u i r e d .

7 . 2  D rai n s  an d  Te s t C o n n e c ti o n s .

7 . 2 . 1 *    E a c h  s p r i n kl e r  s ys te m  s h a l l  h ave  a m i n i m u m  1 ∕2  i n .
( 1 5  m m )  d r ai n  o n  th e  s ys te m  s i d e  o f th e  c o n tr o l  va l ve .

7 . 2 . 2    A va l ve  s h a l l  b e  i n s tal l e d  i n  th e  d r ai n  p i p i n g .

7 . 2 . 3    A d r a i n  s h a l l  b e  i n s ta l l e d  fo r  e ac h  tr ap p e d  p o r ti o n  o f a
d r y s ys te m  th at i s  s u b j e c t to  fr e e z i n g  te m p e r atu r e s .

7 . 2 . 4 *    Wh e r e  waterfow a l a r m s  a r e  p r o vi d e d ,  te s t c o n n e c ti o n s
s h a l l  b e  i n s tal l e d  a t l o c a ti o n s  th at al l o w fow te s ti n g  o f wa te r

s u p p l i e s ,  c o n n e c ti o n s ,  a n d  al ar m  m e c h a n i s m s .

7 . 2 . 5    T h e  te s t c o n n e c ti o n s ,  wh e r e  p r o vi d e d ,  s h a l l  c o n tai n  a  K-
fa c to r  e q u al  to  o r  s m al l e r  th an  th e  s m al l e s t s p r i n kl e r  K-fac to r

i n s ta l l e d  i n  th e  s ys te m .

7 . 2 . 6 *    Wh e r e  a p r e s s u r e - r e d u c i n g o r  p r e s s u r e -r e g u l ati n g  va l ve
i s  i n s tal l e d  o n  a s tan d -al o n e  s ys te m ,  a te s t c o n n e c ti o n  wi th  a K-
fac to r  at l e as t as  l a r ge  a s  th e  s m al l e s t s p r i n kl e r  K-fa c to r  o n  th e

s ys te m  s h al l  b e  i n s ta l l e d  d o wn s tr e a m  o f th e  d e vi c e .

7 . 3  P re s s u re  G au ge s .

7 . 3 . 1    Wh e r e  a d r y s ys te m  i s  i n s tal l e d ,  a  p r e s s u r e  g au ge  s h al l  b e
i n s ta l l e d  to  i n d i c ate  s ys te m  a i r  p r e s s u r e .

7 . 3 . 2    Wh e r e  a  p r e s s u r e  tan k i s  u s e d  fo r  th e  wate r  s u p p l y,  a
p r e s s u r e  ga u g e  s h a l l  b e  i n s tal l e d  to  i n d i c a te  tan k p r e s s u r e .

7 . 3 . 3    Wh e r e  a p r e s s u r e -r e d u c i n g  o r  p r e s s u r e -r e g u l ati n g  val ve
i s  i n s tal l e d  o n  a  s tan d -al o n e  s ys te m ,  a p r e s s u r e  ga u g e  s h al l  b e

i n s ta l l e d  d o wn s tr e a m  o f th e  d e vi c e .

7 . 4  P i p i n g S up p o r t.

7 . 4 . 1    L i s te d  p i p e  s h al l  b e  s u p p o r te d  i n  a c c o r d a n c e  wi th  an y
l i s ti n g  l i m i tati o n s .

7 . 4 . 2    P i p e  th at i s  n o t l i s te d ,  a n d  l i s te d  p i p e  wi th  l i s ti n g l i m i ta‐
ti o n s  th a t d o  n o t i n c l u d e  p i p i n g  s u p p o r t r e q u i r e m e n ts ,  s h al l  b e
s u p p o r te d  fr o m  s tr u c tu r al  m e m b e r s  u s i n g  s u p p o r t m e th o d s

c o m p a r ab l e  to  th o s e  r e q u i r e d  b y ap p l i c ab l e  l o c al  p l u m b i n g
c o d e s .

7 . 4 . 3    P i p i n g l a i d  o n  o p e n  j o i s ts  o r  r afte r s  s h al l  b e  s u p p o r te d  i n
a  m a n n e r  th a t p r e ve n ts  l ate r al  m o ve m e n t.

7 . 4 . 4 *    S p r i n kl e r  p i p i n g  s h al l  b e  s u p p o r te d  i n  a m a n n e r  th at
p r e ve n ts  th e  m o ve m e n t o f p i p i n g  u p o n  s p r i n kl e r  o p e r ati o n .

7 . 4 . 5 *    Wh e r e  s p r i n kl e r  p i p i n g i s  e x p o s e d  to  th e  s p r i n kl e r
p r o te c te d  a r e a,  i t s h al l  b e  s u p p o r te d  wi th  m e tal  h an g e r s  o r
h a n ge r s  m ad e  o f th e  s am e  m ate r i al  as  th e  s tr u c tu r e .

7 . 5  S p ri n kl e rs .

7 . 5 . 1    L i s te d  r e s i d e n ti al  s p r i n kl e r s  s h al l  b e  u s e d  u n l e s s  an o th e r
typ e  i s  p e r m i tte d  b y 7 . 5 . 3 ,  7 . 5 . 4 ,  o r  7 . 5 . 5 .  (See A. 1 0. 2. )

7 . 5 . 2    Re s i d e n ti a l  s p r i n kl e r s  s h al l  n o t b e  u s e d  o n  s ys te m s  o th e r
th an  we t p i p e  s ys te m s  u n l e s s  specifcally l i s te d  fo r  u s e  o n  th a t

p ar ti c u l ar  typ e  o f s ys te m .

7 . 5 . 3    L i s te d  r e s i d e n ti al  o r  q u i c k-r e s p o n s e  s tan d ar d  s p r a y d r y
p e n d e n t o r  d r y s i d e wa l l  s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to  b e

e x te n d e d  i n to  u n h e a te d  a r e as  n o t i n te n d e d  fo r  l i vi n g p u r p o s e s .

7 . 5 . 4    Qu i c k- r e s p o n s e  s p r i n kl e r s  s h al l  b e  p e r m i tte d  to  b e  u s e d
i n  m e c h a n i c al  c l o s e ts .

7 . 5 . 5 *    Qu i c k-r e s p o n s e  s p r ay s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to
b e  u s e d  i n  s au n a s  a n d  s te am  r o o m s  i n  a c c o r d an c e  wi th
7 . 5 . 6 . 3 ( 4 ) .

7 . 5 . 6  Te m p e ratu re  Rati n gs .

7 . 5 . 6 . 1    S p r i n kl e r s  i n s ta l l e d  wh e r e  m ax i m u m  am b i e n t c e i l i n g
te m p e r a tu r e s  d o  n o t e x c e e d  1 0 0 ° F  ( 3 8 ° C )  s h a l l  b e  o r d i n ar y

te m p e r a tu r e –r ate d  o r  i n te r m e d i a te –te m p e r a tu r e  r ate d  s p r i n ‐
kl e r s  th r o u g h o u t u n l e s s  modifed  b y th e  r e q u i r e m e n ts  o f
7 . 5 . 6 . 3 .

7 . 5 . 6 . 2    S p r i n kl e r s  i n s ta l l e d  wh e r e  m ax i m u m  am b i e n t c e i l i n g
te m p e r a tu r e s  ar e  b e twe e n  1 0 1 ° F  an d  1 5 0 ° F  ( 3 8 ° C  an d  6 5 ° C )

s h a l l  b e  i n te r m e d i ate  te m p e r atu r e –r a te d  s p r i n kl e r s  u n l e s s
modifed  b y 7 . 5 . 6 . 3 .

Δ 7 . 5 . 6 . 3 *    T h e  fo l l o wi n g  p r ac ti c e s  s h al l  b e  o b s e r ve d  wh e n  i n s tal ‐
l i n g  r e s i d e n ti al  s p r i n kl e r s  u n l e s s  h i gh e r  e x p e c te d  a m b i e n t
te m p e r a tu r e s  r e q u i r e  a h i g h e r  te m p e r a tu r e  r ati n g :

( 1 ) S p r i n kl e r s  u n d e r  gl as s  o r  p l a s ti c  s kyl i gh ts  e x p o s e d  to
d i r e c t r ays  o f th e  s u n  s h al l  b e  o f i n te r m e d i a te  te m p e r a‐
tu r e  classifcation.

( 2 ) S p r i n kl e r s  i n  a n  u n ve n ti l ate d  c o n c e al e d  s p ac e  u n d e r  a n
u n i n s u l ate d  r o o f o r  i n  an  u n ve n ti l ate d  atti c  s h a l l  b e  o f
i n te r m e d i ate  te m p e r atu r e  classifcation.

( 3 ) * S p r i n kl e r s  i n s tal l e d  n e a r  specifc  h e a t s o u r c e s  th at ar e
identifed  i n  Tab l e  7 . 5 . 6 . 3  s h al l  b e  o f th e  te m p e r a tu r e
r ati n g  i n d i c a te d  i n  Tab l e  7 . 5 . 6 . 3  u n l e s s  s p r i n kl e r s  a r e

l i s te d  fo r  p o s i ti o n i n g c l o s e r  to  th e  h e a t s o u r c e .
( 4 ) S p r i n kl e r s  i n s tal l e d  i n  s au n as  an d  s te a m  r o o m s  wh e r e  th e

m a x i m u m  a m b i e n t c e i l i n g  te m p e r atu r e s  ar e  b e twe e n
1 5 1 ° F  an d  2 2 5 ° F  ( 6 6 ° C  to  1 0 7 ° C )  s h al l  b e  h i g h  te m p e r a‐

tu r e –r ate d  s p r ay s p r i n kl e r s .
( 5 ) S p r i n kl e r s  i n  c l o s e ts  c o n ta i n i n g  ve n tl e s s  c l o th e s  d r ye r s

s h a l l  b e  o f th e  i n te r m e d i ate  te m p e r a tu r e  classifcation  o r
h i gh e r.

7 . 5 . 7 *  P ai n ti n g an d  O r n am e n tal  Fi n i s h e s .    S p r i n kl e r s  s h al l  n o t
b e  p a i n te d  o r  e n am e l e d  u n l e s s  a p p l i e d  b y th e  m an u fa c tu r e r

an d  th e  s p r i n kl e r  h as  b e e n  l i s te d  wi th  s u c h  fnishes.

7 . 5 . 8  E s c utc h e o n  P l ate s .    Wh e r e  n o n m e ta l l i c  s p r i n kl e r  c e i l i n g
p l a te s  ( e s c u tc h e o n s )  o r  r e c e s s e d  e s c u tc h e o n s  ( m e tal l i c  o r
n o n m e tal l i c )  ar e  u s e d ,  th e y s h al l  b e  l i s te d  b as e d  o n  te s ti n g o f

th e  as s e m b l y a s  a  r e s i d e n ti al  s p r i n kl e r.

7 . 5 . 9  S o l ve n t C e m e n t.    Wh e r e  s o l ve n t c e m e n t i s  u s e d  as  th e
p i p e  an d  fttings  b o n d i n g a ge n t,  s p r i n kl e r s  s h al l  n o t b e  i n ‐

s tal l e d  i n  th e  fttings  p r i o r  to  th e  fttings  b e i n g  c e m e n te d  i n
p l a c e .

7 . 6 *  Al ar m s .    L o c al  waterfow al a r m s  s h al l  b e  p r o vi d e d  o n  a l l
s p r i n kl e r  s ys te m s  i n  h o m e s  n o t e q u i p p e d  wi th  s m o ke  al ar m s  o r

s m o ke  d e te c to r s  i n  a c c o r d a n c e  wi th  NFPA 72.

7 . 7  Atti c s .    Wh e n  n o n m e tal l i c  p i p i n g i s  i n s tal l e d  i n  a tti c s ,
a d e q u a te  i n s u l ati o n  s h al l  b e  p r o vi d e d  o n  th e  atti c  s i d e  o f th e

p i p i n g  to  a vo i d  e x p o s u r e  o f th e  p i p i n g to  te m p e r a tu r e s  i n
e x c e s s  o f th e  p i p e ' s  r a te d  te m p e r a tu r e .

N 7 . 8  M ul ti p u rp o s e  an d  P as s i ve  P u rge  S ys te m s .

N 7 . 8 . 1    Wh e r e  c o m m o n  s u p p l y p i p e s  s e r ve  b o th  fre  s p r i n kl e r
an d  d o m e s ti c  u s e s ,  a p o i n t o f c o n n e c ti o n  s h a l l  b e  p r o vi d e d  fo r

th e  d o m e s ti c  c o n n e c ti o n .
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N 7 . 8 . 2    Wh e r e  th e  fre  s p r i n kl e r  s ys te m  an d  th e  d o m e s ti c  s ys te m
ar e  s e p ar a te ,  th e  p o i n t o f c o n n e c ti o n  s h al l  b e  p e r m i tte d  to  b e

a t a n y l o c ati o n  c o m p l yi n g  wi th  S e c ti o n s  6 . 2 ,  6 . 3 ,  o r  6 . 5 .

N 7 . 8 . 3    F o r  p a s s i ve  p u r ge  s ys te m s ,  th e  fre  s p r i n kl e r  s ys te m
i n s ta l l e r  s h a l l  p r o vi d e  a m i n i m u m  1 ∕2  i n .  ( 1 3  m m )  N P T  c ap p e d

o r  p l u g ge d  c o n n e c ti o n  a t th e  c o m p ar tm e n t wh e r e  th e  p a s s i ve
p u r g e  fxture  wi l l  b e  i n s tal l e d .

N 7 . 8 . 4    O th e r  m e an s  an d  l o c a ti o n s  o f c o n n e c ti o n s  s h al l  b e
p e r m i tte d  wh e n  c o o r d i n a te d  wi th  th e  d o m e s ti c  i n s tal l e r  an d

ap p r o ve d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

C h ap te r 8    S p ri n k l e r P o s i ti o n  an d  L o c ati o n

8 . 1  D e s i gn  C ri te ri a.

8 . 1 . 1  S l o p e d  C e i l i n gs .

8 . 1 . 1 . 1    Wh e r e  th e  c e i l i n g i s  s l o p e d ,  th e  m ax i m u m  S d i m e n ‐
s i o n  s h a l l  b e  m e as u r e d  al o n g th e  s l o p e  o f th e  c e i l i n g  to  th e

n e x t s p r i n kl e r  o r  wal l ,  a s  s h o wn  i n  F i gu r e  8 . 1 . 1 . 1 .

8 . 1 . 1 . 2    T h e  s p r i n kl e r s  s h al l  m ai n tai n  th e  m i n i m u m  l i s te d  s p a c ‐
i n g,  b u t n o  l e s s  th a n  8  ft ( 2 . 4  m ) ,  m e a s u r e d  i n  th e  p l a n  vi e w
fr o m  o n e  s p r i n kl e r  to  an o th e r,  as  s h o wn  i n  F i g u r e  8 . 1 . 1 . 1 .

Tab l e  7 . 5 . 6 . 3  M i n i m u m  D i s tan c e s  fo r O rd i n ar y an d  I n te r m e d i ate  Te m p e ratu re  Re s i d e n ti al  S p ri n k l e rs

 
Fro m  E d ge  o f S o u rc e  to  O rd i n ar y

Te m p e ratu re  S p ri n kl e r  
Fro m  E d ge  o f S o u rc e  to  I n te r m e d i ate

Te m p e ratu re  S p ri n k l e r

H e at S o u rc e i n . m m  i n . m m

S i d e  o f o p e n  o r  r e c e s s e d  freplace 3 6 9 0 0 1 2 3 0 0
F r o n t o f r e c e s s e d  freplace 6 0 1 5 0 0 3 6 9 0 0
C o al - o r  wo o d - b u r n i n g  s to ve 4 2 1 0 5 0 1 2 3 0 0
Ki tc h e n  r an g e 1 8 4 5 0 9 2 2 5
Wal l  o ve n 1 8 4 5 0 9 2 2 5
H o t a i r  fues 1 8 4 5 0 9 2 2 5
U n i n s u l ate d  h e a t d u c ts 1 8 4 5 0 9 2 2 5
U n i n s u l ate d  h o t wate r  p i p e s 1 2 3 0 0 6 1 5 0
S i d e  o f c e i l i n g - o r  wa l l -m o u n te d  h o t ai r  

d i ffu s e r s
2 4 6 0 0 1 2 3 0 0

F r o n t o f wa l l -m o u n te d  h o t ai r  d i ffu s e r s 3 6 9 0 0 1 8 4 5 0
H o t wate r  h e a te r  o r  fu r n ac e 6 1 5 0 3 7 5
L i gh t fxture
  0  W–2 5 0  W 6 1 5 0 3 7 5
  2 5 0  W–4 9 9  W 1 2 3 0 0 6 1 5 0

S
S

3 6  i n .  ( 9 0 0  m m )
m a x i m u m

M i n i m u m  l i s t e d  s p a c i n g  
b u t  n o t  l e s s  t h a n  8  ft  ( 2 . 4  m )

E l e va t i o n  V i e w  1

E l e va t i o n  V i e w  4 E l e va t i o n  V i e w  5

M i n i m u m  l i s t e d  s p a c i n g  
b u t  n o t  l e s s  t h a n  8  ft  ( 2 . 4  m )

E l e va t i o n  V i e w  2 E l e va t i o n  V i e w  3

3 6  i n .  ( 9 0 0  m m )
m a x i m u m

½S

½S

½S

3 6  i n .  ( 9 0 0  m m )
m a x i m u m

Δ FI G U RE  8 . 1 . 1 . 1   M e as u ri n g S D i m e n s i o n .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

N 8 . 1 . 1 . 3    Wh e r e  th e  c e i l i n g  i s  s l o p e d ,  a  s p r i n kl e r  s h a l l  b e  i n s tal ‐
l e d  wi th i n  3 6  i n .  ( 9 0 0  m m )  ve r ti c al l y o f th e  p e ak as  s h o wn  i n
F i g u r e  8 . 1 . 1 . 1  o r  i n  a c c o r d a n c e  wi th  th e  m an u fac tu r e r ' s  l i s ti n g .

8 . 1 . 2  N o n re s i d e n ti al  S p ri n kl e rs .    S p r i n kl e r s  o th e r  th an  r e s i ‐
d e n ti al  s p r i n kl e r s  s h al l  b e  i n s ta l l e d  i n  a c c o r d an c e  wi th  th e

c o ve r ag e  c r i te r i a specifed  b y N F PA 1 3 .

8 . 1 . 3  S p ri n k l e r C o ve rage .

8 . 1 . 3 . 1  Re s i d e n ti al  S p ri n k l e rs .

8 . 1 . 3 . 1 . 1    S p r i n kl e r s  s h al l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  th e i r
l i s ti n g  wh e r e  th e  typ e  o f c e i l i n g  confguration  i s  r e fe r e n c e d  i n

th e  l i s ti n g .

8 . 1 . 3 . 1 . 2 *    Wh e r e  c o n s tr u c ti o n  fe a tu r e s  o r  o th e r  s p e c i a l  c o n d i ‐
ti o n s  e x i s t th at ar e  o u ts i d e  th e  s c o p e  o f s p r i n kl e r  l i s ti n g s ,  l i s te d
s p r i n kl e r s  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  b e yo n d  th e i r  l i s ti n g

l i m i ta ti o n s .

8 . 1 . 3 . 1 . 3    Wh e r e  a p h ys i c a l  b a r r i e r  e x i s ts  b e twe e n  th e  s p r i n ‐
kl e r s  th at p r e ve n ts  e a c h  s p r i n kl e r  fr o m  d i r e c tl y s p r a yi n g o n  th e

o th e r,  th e r e  s h al l  b e  n o  m i n i m u m  d i s ta n c e  b e twe e n  s p r i n kl e r s .

8 . 1 . 4  O p e rati n g P re s s u re .    T h e  m i n i m u m  o p e r a ti n g p r e s s u r e
o f a n y s p r i n kl e r  s h a l l  b e  th e  h i g h e r  o f th e  m i n i m u m  o p e r ati n g
p r e s s u r e  specifed  b y th e  l i s ti n g  o r  7  p s i  ( 0 . 5  b ar ) .

8 . 2  P o s i ti o n  o f S p ri n kl e rs .

8 . 2 . 1  Re s i d e n ti al  P e n d e n t an d  U p ri gh t S p ri n kl e rs .

8 . 2 . 1 . 1    P e n d e n t a n d  u p r i gh t s p r i n kl e r s  th a t h ave  n o t b e e n
l i s te d  wi th  specifc  defector  to  c e i l i n g d i s tan c e s  s h al l  b e  p o s i ‐

ti o n e d  s o  th at th e  defectors  a r e  wi th i n  1  i n .  to  4  i n .  ( 2 5  m m  to
1 0 0  m m )  fr o m  th e  c e i l i n g  u n l e s s  o th e r wi s e  p e r m i tte d  b y 8 . 2 . 7
o r  8 . 2 . 1 . 2 .

Δ 8 . 2 . 1 . 2 *    P e n d e n t-typ e  r e s i d e n ti al  s p r i n kl e r s  l o c a te d  u n d e r  o r
a d j ac e n t to  b e a m s  i n  ac c o r d a n c e  wi th  1 0 . 2 . 1  s h al l  b e  i n s tal l e d

i n  ac c o r d an c e  wi th  o n e  o f th e  fo l l o wi n g:

( 1 ) P e n d e n t,  r e c e s s e d  p e n d e n t,  c o n c e a l e d ,  an d  fush-type
p e n d e n t s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d
d i r e c tl y u n d e r  a b e am  h avi n g  a  m a x i m u m  d e p th  o f 1 4  i n .

( 3 5 0  m m )  wi th  th e  s p r i n kl e r  defector  1  i n .  to  2  i n .
( 2 5  m m  to  5 0  m m )  b e l o w th e  b e am ,  o r  i n  a c c o r d a n c e
wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s  fo r  r e c e s s e d  o r  fush

s p r i n kl e r s  i f th e  defector  i s  l e s s  th a n  1  i n .  ( 2 5  m m )  b e l o w
th e  b e am ,  a s  s h o wn  i n  F i gu r e  8 . 2 . 1 . 2 ( a) .

( 2 ) P e n d e n t s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  a d j a‐
c e n t to  b e a m s  wh e r e  th e  ve r ti c al  c e n te r l i n e  o f th e  s p r i n ‐
kl e r  i s  n o  gr e a te r  th a n  2  i n .  ( 5 0  m m )  fr o m  th e  e d g e  o f

th e  b e a m  an d  wi th  th e  s p r i n kl e r  defector  1  i n .  to  2  i n .
( 2 5  m m  to  5 0  m m )  b e l o w th e  b e am ,  o r  i n  ac c o r d a n c e

wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  fo r  fush  s p r i n kl e r s  i f
th e  defector  i s  l e s s  th an  1  i n .  ( 2 5  m m )  b e l o w th e  b e a m ,
as  s h o wn  i n  F i g u r e  8 . 2 . 1 . 2 ( b ) .

•
8 . 2 . 1 . 3    P e n d e n t an d  u p r i gh t s p r i n kl e r s  th at h ave  b e e n  l i s te d
wi th  specifc  p o s i ti o n i n g  c r i te r i a  s h a l l  b e  p o s i ti o n e d  i n  a c c o r d ‐
an c e  wi th  th e i r  l i s ti n g  u n l e s s  p e r m i tte d  o th e r wi s e  b y 8 . 2 . 7 .

8 . 2 . 2  Re s i d e n ti al  S i d e wal l  S p ri n k l e rs .

8 . 2 . 2 . 1    S i d e wal l  s p r i n kl e r s  th at h a ve  n o t b e e n  l i s te d  wi th
specifc  p o s i ti o n i n g  c r i te r i a  s h al l  b e  p o s i ti o n e d  s o  th at th e
defectors  a r e  wi th i n  4  i n .  to  6  i n .  ( 1 0 0  m m  to  1 5 0  m m )  fr o m
th e  c e i l i n g .

8 . 2 . 2 . 2    S i d e wal l  s p r i n kl e r s  th at h a ve  b e e n  l i s te d  wi th  specifc
p o s i ti o n i n g  c r i te r i a s h a l l  b e  i n s tal l e d  i n  ac c o r d a n c e  wi th  th e i r
l i s ti n g .

8 . 2 . 2 . 3    Re s i d e n ti al  h o r i z o n ta l  s i d e wal l  s p r i n kl e r  defectors
s h a l l  b e  l o c ate d  n o  m o r e  th an  6  i n .  ( 1 5 0  m m )  fr o m  th e  fac e  o f
th e  wal l  o r  sofft o n  wh i c h  th e y ar e  m o u n te d .

8 . 2 . 3  N o n re s i d e n ti al  S p ri n kl e rs .    S p r i n kl e r s  o th e r  th an  r e s i ‐
d e n ti al  s p r i n kl e r s  s h a l l  b e  p o s i ti o n e d  i n  ac c o r d an c e  wi th  th e
p o s i ti o n i n g  c r i te r i a specifed  b y N F PA 1 3 .

8 . 2 . 4  B as e m e n ts  Wi th o u t C e i l i n gs .    I n  b as e m e n ts  wh e r e  c e i l ‐
i n g s  ar e  n o t r e q u i r e d  fo r  th e  p r o te c ti o n  o f p i p i n g o r  wh e r e
m e tal l i c  p i p e  i s  i n s ta l l e d ,  r e s i d e n ti a l  s p r i n kl e r s  s h al l  b e  p e r m i t‐
te d  to  b e  p o s i ti o n e d  i n  a m an n e r  th a t a n ti c i p a te s  fu tu r e  i n s ta l ‐
l ati o n  o f a  fnished  c e i l i n g.

8 . 2 . 5 *  O b s tr u c ti o n s  to  Re s i d e n ti al  S p ri n kl e rs .

8 . 2 . 5 . 1  P e n d e n t S p ri n k l e rs .

8 . 2 . 5 . 1 . 1    P e n d e n t s p r i n kl e r s  s h a l l  b e  l o c ate d  at l e as t 3 6  i n .
( 9 0 0  m m )  a way fr o m  o b s tr u c ti o n s  s u c h  a s  c e i l i n g fan s  a n d  l i g h t
fxtures  u n l e s s  th e  r e q u i r e m e n ts  o f 8 . 2 . 5 . 3  ar e  m e t.

1  i n .  ( 2 5  m m )  m i n

2  i n .  ( 5 0  m m )  m a x

1 4  i n .

( 3 5 0  m m )

m a x

1 4  i n .

( 3 5 0  m m )

m a x

Δ FI G U RE  8 . 2 . 1 . 2 ( a)   P o s i ti o n  o f S p ri n k l e r U n d e r a B e am .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

8 . 2 . 5 . 1 . 2    T h e  d i s ta n c e  s h al l  b e  m e as u r e d  fr o m  th e  c e n te r  o f
th e  s p r i n kl e r  to  th e  c e n te r  o f th e  o b s tr u c ti o n .

8 . 2 . 5 . 1 . 3    Wh e r e  th e  s p r i n kl e r  c a n n o t b e  l o c ate d  3 6  i n .
( 9 0 0  m m )  a way fr o m  th e  o b s tr u c ti o n  ( a s  m e as u r e d  fr o m  th e
c e n te r  o f th e  o b s tr u c ti o n ) ,  a n  a d d i ti o n al  s p r i n kl e r  s h al l  b e  l o c a ‐
te d  o n  th e  o th e r  s i d e  o f th e  o b s tr u c ti o n .

1  i n .  ( 2 5  m m )  m i n

2  i n .  ( 5 0  m m )  m a x

1 4  i n .

( 3 5 0  m m )

m a x

2  i n .  ( 5 0  m m )  m a x

FI G U RE  8 . 2 . 1 . 2 ( b )   P o s i ti o n  o f S p ri n kl e r Ad j ac e n t to  a
B e am .

8 . 2 . 5 . 1 . 4    Wh e r e  th e  a r e a o f th e  fa n  b l ad e s  e n c o m p a s s  m o r e
th a n  5 0  p e r c e n t o f th e  ar e a o f th e  p l a n  vi e w,  th e  s p r i n kl e r  s h a l l

b e  i n s tal l e d  i n  a c c o r d an c e  wi th  8 . 2 . 5 . 3 .

N 8 . 2 . 5 . 1 . 5    I n  h al l ways  u p  to  6  ft ( 1 . 8  m )  i n  wi d th ,  s p r i n kl e r s
s h a l l  b e  p e r m i tte d  to  b e  l o c a te d  a d j ac e n t to  o b s tr u c ti o n s  wh e r e

th e  s p r i n kl e r  i s  i n s ta l l e d  i n  th e  al l o wab l e  o b s tr u c ti o n  z o n e  a s
s h o wn  i n  F i gu r e  8 . 2 . 5 . 1 . 5  an d  th e  c l o s e s t e d g e  o f th e  o b s tr u c ‐

ti o n  i s  a  m i n i m u m  o f 1 2  i n .  ( 3 0 0  m m )  awa y fr o m  th e  c e n te r l i n e
o f th e  s p r i n kl e r.

8 . 2 . 5 . 2  S i d e wal l  S p ri n kl e rs .

8 . 2 . 5 . 2 . 1    S i d e wal l  s p r i n kl e r s  s h al l  b e  l o c ate d  a t l e as t 5  ft
( 1 . 5  m )  a way fr o m  o b s tr u c ti o n s  s u c h  a s  c e i l i n g  fa n s  an d  l i g h t
fxtures  u n l e s s  th e  r e q u i r e m e n ts  o f 8 . 2 . 5 . 4  ar e  m e t.

8 . 2 . 5 . 2 . 2    T h e  d i s ta n c e  s h al l  b e  m e as u r e d  fr o m  th e  c e n te r  o f
th e  s p r i n kl e r  to  th e  c e n te r  o f th e  o b s tr u c ti o n .

8 . 2 . 5 . 2 . 3    Wh e r e  th e  s p r i n kl e r  c an n o t b e  l o c ate d  5  ft ( 1 . 5  m )
awa y fr o m  th e  o b s tr u c ti o n  ( a s  m e a s u r e d  to  th e  c e n te r  o f th e

o b s tr u c ti o n ) ,  an  a d d i ti o n al  s p r i n kl e r  s h al l  b e  i n s ta l l e d  o n  th e
o th e r  s i d e  o f th e  o b s tr u c ti o n .

8 . 2 . 5 . 2 . 4    Wh e r e  th e  ar e a o f th e  fan  b l ad e s  e n c o m p as s e s  m o r e
th a n  5 0  p e r c e n t o f th e  ar e a o f th e  p l a n  vi e w,  th e  s p r i n kl e r  s h a l l
b e  i n s tal l e d  i n  a c c o r d an c e  wi th  8 . 2 . 5 . 4 .

N 8 . 2 . 5 . 2 . 5    I n  h al l wa ys  u p  to  6  ft ( 1 . 8  m )  i n  wi d th ,  s p r i n kl e r s
s h a l l  b e  p e r m i tte d  to  b e  l o c a te d  ad j a c e n t to  o b s tr u c ti o n s  wh e r e

th e  s p r i n kl e r  i s  i n s ta l l e d  i n  th e  a l l o wab l e  o b s tr u c ti o n  z o n e  a s
s h o wn  i n  F i g u r e  8 . 2 . 5 . 2 . 5  an d  th e  c l o s e s t e d g e  o f th e  o b s tr u c ‐
ti o n  i s  a  m i n i m u m  o f 1 2  i n .  ( 3 0 0  m m )  a way fr o m  th e  defector.

A l l o wa b l e  o b s t r u c t i o n  z o n e

Pe n d e n t  s p r i n kl e r
1 2  i n .

( 3 0 0  m m )

O b s t r u c t i o n

U p  t o  6  ft  ( 1 . 8  m )

H a l l way

N FI G U RE  8 . 2 . 5 . 1 . 5   O b s tr u c ti o n  i n  H al l way — P e n d e n t S p ri n kl e r

A l l o wa b l e  o b s t r u c t i o n  z o n e

S i d e wa l l  s p r i n kl e r

O b s t r u c t i o n

U p  t o  6  ft  ( 1 . 8  m )

H a l l way

1 2  i n .
( 3 0 0  m m )

N FI G U RE  8 . 2 . 5 . 2 . 5   O b s tr u c ti o n  i n  H al l way — S i d e wal l  S p ri n kl e r
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

8 . 2 . 5 . 3  C o n ti n uo u s  O b s tr u c ti o n s  to  P e n d e n t S p ri n k l e rs .

8 . 2 . 5 . 3 . 1    S p r i n kl e r s  s h al l  b e  p o s i ti o n e d  wi th  r e s p e c t to  c o n ti n ‐
u o u s  o b s tr u c ti o n s  i n  ac c o r d an c e  wi th  8 . 2 . 5 . 3 . 2 ,  8 . 2 . 5 . 3 . 3 ,  o r
8 . 2 . 5 . 3 . 4 .

8 . 2 . 5 . 3 . 2    S p r i n kl e r s  s h al l  b e  p o s i ti o n e d  wi th  r e s p e c t to  c o n ti n ‐
u o u s  o b s tr u c ti o n s  i n  a c c o r d a n c e  wi th  Ta b l e  8 . 2 . 5 . 3 . 2  an d
F i g u r e  8 . 2 . 5 . 3 . 2 .

8 . 2 . 5 . 3 . 3    S p r i n kl e r s  s h al l  b e  p o s i ti o n e d  wi th  r e s p e c t to  a n
o b s tr u c ti o n  ag ai n s t a wa l l  i n  ac c o r d a n c e  wi th  F i g u r e
8 . 2 . 5 . 3 . 3 ( a) ,  F i gu r e  8 . 2 . 5 . 3 . 3 ( b ) ,  o r  F i gu r e  8 . 2 . 5 . 3 . 3 ( c ) .

8 . 2 . 5 . 3 . 4    A s p r i n kl e r  s h al l  b e  i n s ta l l e d  o n  th e  o th e r  s i d e  o f th e
o b s tr u c ti o n .

8 . 2 . 5 . 4  C o n ti n uo u s  O b s tr u c ti o n s  to  S i d e wal l  S p ri n k l e rs .

8 . 2 . 5 . 4 . 1    S p r i n kl e r s  s h al l  b e  p o s i ti o n e d  wi th  r e s p e c t to  c o n ti n ‐
u o u s  o b s tr u c ti o n s  i n  ac c o r d an c e  wi th  8 . 2 . 5 . 4 . 2  o r  8 . 2 . 5 . 4 . 3 .

Δ Tab l e  8 . 2 . 5 . 3 . 2  P o s i ti o n i n g o f S p ri n k l e rs  to  Avo i d  O b s tr u c ti o n s
to  D i s c h arge  ( Re s i d e n ti al  U p ri gh t an d  P e n d e n t)

D i s tan c e  fro m  S p ri n k l e rs  to  S i d e  o f
O b s tr uc ti o n  (A)  

Al l o wab l e  D i s tan c e  o f
Defector Ab o ve  B o tto m

o f O b s tr u c ti o n  (B)

ft m m  i n . m m

L e s s  th an  1 . 5  L e s s  th an  4 5 0 0 0
1 . 5  o r  m o r e  4 5 0  o r  m o r e 1 2 5

3  o r  m o r e 9 0 0  o r  m o r e 3 7 5
4  o r  m o r e 1 2 0 0  o r  m o r e 5 1 2 5

4 . 5  o r  m o r e 1 3 5 0  o r  m o r e 7 1 7 5
6  o r  m o r e 1 8 0 0  o r  m o r e 9 2 2 5

6 . 5  o r  m o r e 1 9 5 0  o r  m o r e 1 1 2 7 5
7  o r  m o r e 2 1 0 0  o r  m o r e 1 4 3 5 0
8  o r  m o r e 2 4 0 0  o r  m o r e 1 5 3 7 5

8 . 5  o r  m o r e 2 6 0 0  o r  m o r e 1 7 4 2 5
9  o r  m o r e 2 7 0 0  o r  m o r e 1 9 4 7 5

N o te :  F o r  A a n d  B,  r e fe r  to  F i g u r e  8 . 2 . 5 . 3 . 2 .

Ceil ing

Obstruction

B

A

E l eva t i o n  V i ew

FI G U RE  8 . 2 . 5 . 3 . 2   P o s i ti o n i n g o f S p ri n k l e r to  Avo i d
O b s tr u c ti o n  to  D i s c h arge  ( Re s i d e n ti al  U p ri gh t an d  P e n d e n t
S p ray S p ri n k l e rs ) .

Δ 8 . 2 . 5 . 4 . 2    S p r i n kl e r s  s h al l  b e  p o s i ti o n e d  wi th  r e s p e c t to  c o n ti n ‐
u o u s  o b s tr u c ti o n s  i n  ac c o r d an c e  wi th  Tab l e  8 . 2 . 5 . 4 . 2 ( a) ,  F i gu r e

8 . 2 . 5 . 4 . 2 ( a) ,  Tab l e  8 . 2 . 5 . 4 . 2 ( b ) ,  F i g u r e  8 . 2 . 5 . 4 . 2 ( b ) ,  F i g u r e
8 . 2 . 5 . 4 . 2 ( c ) ,  an d  F i gu r e  8 . 2 . 5 . 4 . 2 ( d ) .

8 . 2 . 5 . 4 . 3    A s p r i n kl e r  s h al l  b e  i n s ta l l e d  o n  th e  o th e r  s i d e  o f th e
o b s tr u c ti o n .

8 . 2 . 5 . 5  Soffts  an d  C ab i n e ts .    Wh e r e  soffts  ar e  u s e d  fo r  th e
i n s ta l l ati o n  o f s i d e wal l  s p r i n kl e r s ,  th e  s p r i n kl e r s  a n d  soffts  s h a l l
b e  i n s tal l e d  i n  ac c o r d an c e  wi th  8 . 2 . 5 . 5 . 1 ,  8 . 2 . 5 . 5 . 2 ,  o r  8 . 2 . 5 . 5 . 3 .

C e i l i n g

O b s t r u c t i o n

Wa l l

D A

B

E l eva t i o n  V i ew

A  ≥  ( D −  8  i n . )  +  B 

[ A  ≥  ( D –  2 0 0  m m )  +  B ]
w h e r e :  D ≤  3 0  i n .  ( 7 5 0  m m )

Δ FI G U RE  8 . 2 . 5 . 3 . 3 ( a)   P o s i ti o n i n g o f S p ri n k l e r to  Avo i d
O b s tr u c ti o n s  Agai n s t Wal l s  — S c e n ari o  1  ( Re s i d e n ti al  U p ri gh t
an d  P e n d e n t S p ray S p r i n kl e rs ) .

C e i l i n g

O b s t r u c t i o n

Wa l l

D A

B

E l eva t i o n  V i ew

A  ≥  ( D −  8  i n . )  +  B 

[ A  ≥  ( D –  2 0 0  m m )  +  B ]
w h e r e :  D ≤  3 0  i n .  ( 7 5 0  m m )

Δ FI G U RE  8 . 2 . 5 . 3 . 3 ( b )   P o s i ti o n i n g o f S p ri n kl e r to  Avo i d
O b s tr u c ti o n s  Agai n s t Wal l s  — S c e n ari o  2  ( Re s i d e n ti al  U p ri gh t
an d  P e n d e n t S p ray S p r i n kl e rs ) .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N o  m a x i m u m

C e i l i n g  o r  r o o f

2 4  i n .  ( 6 0 0  m m )
m a x

Wa l l

N o  a d d i t i o n a l
p r o t e c t i o n  i s
r e q u i r e d

O b s t r u c t i o n

¹ ⁄₂  S

N FI G U RE  8 . 2 . 5 . 3 . 3 ( c )   P o s i ti o n i n g o f S p ri n kl e rs  to  Avo i d
O b s tr u c ti o n s  Agai n s t Wal l s  — S c e n ari o  3  ( Re s i d e n ti al  U p ri gh t
an d  P e n d e n t S p ray S p ri n kl e rs ) .

Δ Tab l e  8 . 2 . 5 . 4 . 2 ( a)  P o s i ti o n i n g o f S p ri n k l e rs  to  Avo i d
O b s tr u c ti o n s  ( Re s i d e n ti al  S i d e wal l  S p ri n k l e rs )

D i s tan c e  fro m  S i d e wal l  S p ri n k l e r
to  S i d e  o f O b s tr u c ti o n  (A)

 

M ax i m u m  Al l o wab l e
D i s tan c e  o f Defector

Ab o ve  B o tto m  o f
O b s tr u c ti o n  (B)

ft m m  i n . m m

L e s s  th a n  8 L e s s  th a n  2 4 0 0  0 0
8  o r  m o r e 2 4 0 0  o r  m o r e 1 2 5

1 0  o r  m o r e 3 0 0 0  o r  m o r e  2 5 0
1 1  o r  m o r e 3 3 0 0  o r  m o r e 3 7 5
1 2  o r  m o r e 3 6 0 0  o r  m o r e 4 1 0 0
1 3  o r  m o r e 3 9 0 0  o r  m o r e 6 1 5 0
1 4  o r  m o r e 4 2 0 0  o r  m o r e 7 1 7 5
1 5  o r  m o r e 4 5 0 0  o r  m o r e 9 2 2 5
1 6  o r  m o r e 4 8 0 0  o r  m o r e 1 1 2 7 5
1 7  o r  m o r e 5 1 0 0  o r  m o r e 1 4 3 5 0

N o te :  F o r  A a n d  B,  r e fe r  to  F i g u r e  8 . 2 . 5 . 4 . 2 ( a ) .

Δ Tab l e  8 . 2 . 5 . 4 . 2 ( b )  P o s i ti o n i n g o f S p ri n kl e rs  to  Avo i d
O b s tr u c ti o n s  Al o n g Wal l  ( Re s i d e n ti al  S i d e wal l  S p ri n kl e rs )

D i s tan c e  fro m  S i d e wal l
S p ri n k l e r to  S i d e  o f

O b s tr u c ti o n  (A)  

M ax i m u m  Al l o wab l e  D i s tan c e
o f Defector Ab o ve  B o tto m  o f

O b s tr u c ti o n  (B)

ft m m  i n . m m

L e s s  th a n  1 . 5 L e s s  th an  4 5 0 0 0
1 . 5  o r  m o r e 4 5 0  o r  m o r e 1 2 5

3  o r  m o r e 9 0 0  o r  m o r e 3 7 5
4  o r  m o r e 1 2 0 0  o r  m o r e 5 1 2 5

4 . 5  o r  m o r e 1 4 0 0  o r  m o r e 7 1 7 5
6  o r  m o r e 1 8 0 0  o r  m o r e 9 2 2 5

6 . 5  o r  m o r e 2 0 0 0  o r  m o r e 1 1 2 7 5
7  to  l e s s  th a n  

7 . 5
2 2 0 0  to  l e s s  

th an  2 3 0 0
1 4 3 5 0

N o te :  F o r  A an d  B,  r e fe r  to  F i g u r e  8 . 2 . 5 . 4 . 2 ( b ) .

C e i l i n g  o r  r o o f

O b s t r u c t i o n

Wa l l

A

B

E l eva t i o n  V i ew

FI G U RE  8 . 2 . 5 . 4 . 2 ( a)   P o s i ti o n i n g o f S p ri n k l e r to  Avo i d
O b s tr u c ti o n  ( Re s i d e n ti al  S i d e wal l  S p ri n k l e rs ) .

O b s t r u c t i o n

A

B

S i d e wa l l
s p r i n kl e r
o n  wa l l

E l e va t i o n  V i e w

C e i l i n g

FI G U RE  8 . 2 . 5 . 4 . 2 ( b )   P o s i ti o n i n g o f S p ri n kl e r to  Avo i d
O b s tr u c ti o n  Al o n g Wal l  ( Re s i d e n ti al  S i d e wal l  S p ri n kl e rs ) .



S P RI N KL E R P O S I T I O N  AN D  L O C AT I O N 1 3 D - 2 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

8 . 2 . 5 . 5 . 1    Wh e r e  soffts  e x c e e d  m o r e  th an  8  i n .  ( 2 0 0  m m )  i n
wi d th  o r  p r o j e c ti o n  fr o m  th e  wa l l ,  s p r i n kl e r s  s h a l l  b e  i n s tal l e d
u n d e r  th e  sofft.

8 . 2 . 5 . 5 . 2    S i d e wal l  s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d
i n  th e  fa c e  o f a sofft l o c ate d  d i r e c tl y o ve r  c ab i n e ts ,  wi th o u t
re q u i r i n g  ad d i ti o n a l  s p r i n kl e r s  b e l o w th e  sofft o r  c ab i n e ts ,
wh e r e  th e  sofft d o e s  n o t p r o j e c t h o r i z o n ta l l y m o r e  th an  1 2  i n .
( 3 0 0  m m )  fr o m  th e  wal l .

8 . 2 . 5 . 5 . 3    Wh e r e  s i d e wal l  s p r i n kl e r s  a r e  m o r e  th a n  3  ft
( 0 . 9 1  m )  a b o ve  th e  to p  o f c ab i n e ts ,  th e  s p r i n kl e r  s h al l  b e
p e r m i tte d  to  b e  i n s ta l l e d  o n  th e  wal l  ab o ve  th e  c ab i n e ts  wh e r e
th e  c ab i n e ts  ar e  n o  g r e ate r  th a n  1 2  i n .  ( 3 0 0  m m )  fr o m  th e  wal l .

C e i l i n g  o r  r o o f

O b s t r u c t i o n

Wa l l

E l eva t i o n  V i ew

Wa l l

N o  m i n i m u m

3 0  i n .  ( 7 6 0  m m )

m a x i m u m

3 0  i n .  ( 7 6 0  m m )

m a x i m u m

Δ FI G U RE  8 . 2 . 5 . 4 . 2 ( c )   P o s i ti o n i n g o f S p ri n kl e r to  Avo i d
O b s tr u c ti o n s  Agai n s t Wal l s  — S c e n ari o  1  ( Re s i d e n ti al  S i d e wal l
S p ri n k l e rs ) .

C e i l i n g

O b s t r u c t i o n

B

AD

S i d e wa l l
s p r i n kl e r
o n  wa l l

E l eva t i o n  V i ew

A  ≥  ( D −  8  i n . )  +  B 

[ A  ≥  ( D –  2 0 0  m m )  +  B ]
w h e r e :  D ≤  3 0  i n .  ( 7 5 0  m m )

Wa l l

N FI G U RE  8 . 2 . 5 . 4 . 2 ( d )   P o s i ti o n i n g o f S p ri n k l e r to  Avo i d
O b s tr u c ti o n s  Agai n s t Wal l s  — S c e n ari o  2  ( Re s i d e n ti al  S i d e wal l
S p ray S p ri n k l e rs ) .

Δ 8 . 2 . 5 . 6    S h ad o w a r e as  i n  c o r r i d o r s  u p  to  2  ft ( 0 . 6 1  m )  i n  d e p th
an d  u p  to  9  ft ( 2 . 7  m )  i n  l e n g th  b e h i n d  s i d e wal l  s p r i n kl e r s  s h a l l

b e  p e r m i tte d  as  s h o wn  i n  F i g u r e  8 . 2 . 5 . 6 .

8 . 2 . 5 . 7 *  S h ad o w Are as .    S h a d o w a r e as  s h al l  b e  p e r m i tte d  i n
th e  p r o te c ti o n  ar e a  o f a s p r i n kl e r  a s  l o n g  as  th e  c u m u l ati ve  d r y

ar e as  d o  n o t e x c e e d  1 5  ft2  ( 1 . 4  m 2 )  p e r  s p r i n kl e r.

8 . 2 . 5 . 8    S m a l l  ar e a s  c r e a te d  b y ar c h i te c tu r a l  fe atu r e s ,  s u c h  a s
p l a n te r  b o x  wi n d o ws ,  b ay wi n d o ws ,  an d  s i m i l a r  fe a tu r e s ,  s h a l l

b e  e val u ate d  a s  fo l l o ws :

( 1 ) Wh e r e  n o  a d d i ti o n al  foor  ar e a  i s  c r e ate d  b y th e  a r c h i te c ‐
tu r a l  fe atu r e ,  n o  a d d i ti o n al  s p r i n kl e r  p r o te c ti o n  i s
r e q u i r e d .

( 2 ) Wh e r e  ad d i ti o n a l  foor  ar e a i s  c r e ate d  b y an  ar c h i te c tu r al
fe atu r e ,  n o  ad d i ti o n a l  s p r i n kl e r  p r o te c ti o n  i s  r e q u i r e d ,

p r o vi d e d  a l l  o f th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( a) T h e  foor  a r e a s h al l  n o t e x c e e d  1 8  ft2  ( 1 . 7  m 2 ) .
( b ) T h e  foor  ar e a s h al l  n o t b e  gr e a te r  th an  2 4  i n .

( 6 0 0  m m )  i n  d e p th  at th e  d e e p e s t p o i n t o f th e
a r c h i te c tu r a l  fe a tu r e  to  th e  p l a n e  o f th e  p r i m ar y
wal l  wh e r e  m e a s u r e d  a l o n g th e  fnished  foor.

( c ) T h e  foor  s h al l  n o t b e  g r e ate r  th an  9  ft ( 2 . 7  m )  i n
l e n g th  wh e r e  m e a s u r e d  al o n g th e  p l an e  o f th e
p r i m a r y wal l .

( d ) M e as u r e m e n t fr o m  th e  d e e p e s t p o i n t o f th e  ar c h i ‐
te c tu r al  fe atu r e  to  th e  s p r i n kl e r  s h al l  n o t e x c e e d  th e
m a x i m u m  l i s te d  s p ac i n g o f th e  s p r i n kl e r.

( 3 ) T h e  h yd r au l i c  d e s i g n  s h a l l  n o t b e  r e q u i r e d  to  c o n s i d e r
th e  ar e a  c r e a te d  b y th e  ar c h i te c tu r al  fe a tu r e .

8 . 2 . 6 *  E x p o s e d  B ar re l  L e n gth s  fo r D r y S p ri n kl e rs .

8 . 2 . 6 . 1    Wh e r e  d r y s p r i n kl e r s  ar e  c o n n e c te d  to  we t p i p e  s p r i n ‐
kl e r  s ys te m s  p r o te c ti n g  a r e as  s u b j e c t to  fr e e z i n g te m p e ra tu r e s ,
th e  m i n i m u m  e x p o s e d  l e n g th  o f th e  b a r r e l  o f th e  d r y s p r i n kl e r

s h a l l  b e  i n  a c c o r d a n c e  wi th  Tab l e  8 . 2 . 6 . 1 ( a )  o r  Tab l e  8 . 2 . 6 . 1 ( b ) .

8 . 2 . 6 . 2    T h e  m i n i m u m  b ar r e l  l e n gth  s h al l  b e  m e as u r e d  fr o m
th e  fac e  o f th e  ftting  to  wh i c h  th e  d r y s p r i n kl e r  i s  i n s tal l e d  to

th e  i n s i d e  s u r fa c e  o f th e  i n s u l a ti o n ,  wal l ,  o r  c e i l i n g  l e a d i n g to
th e  c o l d  s p a c e ,  wh i c h e ve r  i s  c l o s e r  to  th e  ftting.

8 . 2 . 7  C l o s e ts  an d  C o m p ar tm e n ts .    I n  al l  c l o s e ts  an d  c o m p a r t‐
m e n ts  th a t a r e  s m al l e r  th an  4 0 0  ft3  ( 1 1  m 3 ) ,  i n c l u d i n g th o s e
h o u s i n g m e c h an i c a l  e q u i p m e n t,  p e n d e n t,  u p r i g h t,  an d  s i d e wa l l
r e s i d e n ti al  s p r i n kl e r s  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  i n
e i th e r  o f th e  fo l l o wi n g  s i tu ati o n s :

( 1 ) Wi th i n  1 8  i n .  ( 4 5 0  m m )  o f th e  c e i l i n g to  a vo i d  o b s tr u c ‐
ti o n s  n e ar  th e  c e i l i n g  wh e r e  th e  c o m p ar tm e n t i s  e n c l o s e d
b y wal l s  an d  a  d o o r

( 2 ) At th e  h i g h e s t c e i l i n g l e ve l  wi th o u t r e g ar d  to  o b s tr u c ti o n s
o r  m i n i m u m  d i s tan c e s  to  wal l

8 . 3  L o c ati o n  o f S p ri n kl e rs .

8 . 3 . 1    S p r i n kl e r s  s h al l  b e  i n s tal l e d  i n  al l  are a s  e x c e p t wh e r e
o m i s s i o n  i s  p e r m i tte d  b y 8 . 3 . 2  th r o u g h  8 . 3 . 7 .

8 . 3 . 2    S p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  i n  b ath r o o m s  o f 5 5  ft2

( 5 . 1  m 2 )  a n d  l e s s .

8 . 3 . 3    S p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  i n  c l o th e s  c l o s e ts ,  l i n e n
c l o s e ts ,  a n d  p a n tr i e s  th at m e e t al l  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  ar e a  o f th e  s p a c e  d o e s  n o t e x c e e d  2 4  ft2  ( 2 . 2  m 2 ) .
( 2 ) T h e  wal l s  an d  c e i l i n g s  ar e  s u r fac e d  wi th  n o n c o m b u s ti b l e

o r  l i m i te d -c o m b u s ti b l e  m ate r i al s  a s  defned  i n  N F PA 2 2 0 .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

8 . 3 . 4 *    S p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  i n  g ar a ge s ,  o p e n
atta c h e d  p o r c h e s  a n d  b al c o n i e s ,  c ar p o r ts ,  a n d  s i m i l ar  s tr u c ‐
tu r e s .

8 . 3 . 5    S p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  i n  atti c s  wi th  o r  wi th o u t
s to r ag e ,  p e n th o u s e  e q u i p m e n t r o o m s ,  e l e vato r  m ac h i n e  r o o m s ,
c o n c e al e d  s p a c e s  d e d i c a te d  e x c l u s i ve l y to  an d  c o n tai n i n g  o n l y
d we l l i n g  u n i t ve n ti l ati o n  e q u i p m e n t,  foor/ceiling  s p a c e s ,  ve r ti ‐
c a l  c h as e s ,  e l e va to r  s h afts ,  c r awl  s p ac e s ,  a n d  o th e r  c o n c e a l e d
s p ac e s  th at ar e  n o t u s e d  o r  i n te n d e d  fo r  l i vi n g p u r p o s e s .

8 . 3 . 5 . 1    S u c h  s p ac e s  th at c o n ta i n  fuel-fred  e q u i p m e n t s h a l l
al s o  c o m p l y wi th  8 . 3 . 5 . 1 . 1  o r  8 . 3 . 5 . 1 . 2 .

Δ 8 . 3 . 5 . 1 . 1    Wh e r e  fuel-fred  e q u i p m e n t i s  l o c ate d  o th e r  th a n
b e n e a th  an  o c c u p i e d  a r e a o f th e  d we l l i n g u n i t,  s p r i n kl e r
p r o te c ti o n  s h al l  n o t b e  r e q u i r e d  b as e d  o n  th e  p r e s e n c e  o f th e
fuel-fred  e q u i p m e n t.

Δ 8 . 3 . 5 . 1 . 2 *    Wh e r e  fuel-fred  e q u i p m e n t i s  l o c ate d  b e n e ath  a n
o c c u p i e d  a r e a o f th e  d we l l i n g  u n i t,  a t l e a s t o n e  q u i c k-r e s p o n s e
i n te r m e d i ate  te m p e r a tu r e  s p r i n kl e r  s h a l l  b e  i n s ta l l e d  ab o ve  th e
e q u i p m e n t.

8 . 3 . 6 *    S p r i n kl e r s  s h a l l  n o t b e  r e q u i r e d  i n  u n h e ate d  e n c l o s u r e s
at th e  b u i l d i n g  at e n tr a n c e s / e x i ts  as  l o n g  as  th e  d we l l i n g u n i t
h as  an o th e r  e n tr an c e / e x i t.

8 . 3 . 7    S p r i n kl e r s  s h al l  n o t b e  r e q u i r e d  fo r  c e i l i n g  p o c ke ts  th at
m e e t th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) T h e  to ta l  vo l u m e  o f al l  u n p r o te c te d  c e i l i n g  p o c ke ts  i n  a
c o m p a r tm e n t d o e s  n o t e x c e e d  1 0 0  ft3  ( 2 . 8  m 3 ) .

( 2 ) T h e  e n ti r e  foor  u n d e r  th e  u n p r o te c te d  c e i l i n g  p o c ke t i s
p r o te c te d  b y s i d e wal l  o r  p e n d e n t s p r i n kl e r s  at th e  l o we r

c e i l i n g e l e vati o n .
( 3 ) * T h e  i n te r i o r  fnish  o f th e  u n p r o te c te d  c e i l i n g p o c ke t

e x c l u d i n g d e c o r a ti ve  tr e a tm e n ts  i s  n o n c o m b u s ti b l e  o r
l i m i te d - c o m b u s ti b l e  m ate r i a l .

( 4 ) S kyl i g h ts  n o t e x c e e d i n g  3 2  ft2  ( 3  m 2 )  s h a l l  b e  p e r m i tte d
to  h ave  a p l as ti c  c o ve r.

8 . 3 . 8    S p r i n kl e r s  s h al l  n o t b e  r e q u i r e d  i n  c l o s e ts  i n  g ar a ge s  an d
e x te r i o r  c l o s e ts  ( r e g ar d l e s s  o f s i z e )  l o c a te d  o n  e x te r i o r  b al c o ‐
n i e s ,  e x te r i o r  b r e e z e wa ys / c o r r i d o r s ,  o r  ac c e s s e d  fr o m  o u td o o r s

wh e r e  th e  c l o s e t d o e s  n o t h ave  d o o r s  o r  u n p r o te c te d  p e n e tr a‐
ti o n s  d i r e c tl y i n to  th e  d we l l i n g u n i t.

8 . 3 . 9    S p r i n kl e r s  s h al l  b e  i n s tal l e d  i n  an y c l o s e t u s e d  fo r  h e a t‐
i n g  an d / o r  ai r- c o n d i ti o n i n g  e q u i p m e n t,  wa s h e r s  an d / o r
d r ye r s ,  o r  wa te r  h e a te r s  e x c e p t as  al l o we d  b y 8 . 3 . 8 .

N 8 . 3 . 1 0  T i n y H o u s e ( s ) .

N 8 . 3 . 1 0 . 1    F o r  d we l l i n gs  4 0 0  ft2  ( 3 7  m 2 )  o r  l e s s  i n  foor  ar e a ,
e x c l u d i n g l o fts ,  r e s i d e n ti al  s p r i n kl e r s  s h al l  b e  i n s tal l e d  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  l i s te d  s p ac i n g  wi th o u t

r e g ar d  to  o b s tr u c ti o n s .

N 8 . 3 . 1 0 . 2    T h e  foor  ar e a u n d e r  s tr u c tu r al  h o r i z o n tal  o b s tr u c ‐
ti o n s  gr e a te r  th an  4  ft ( 1 2 0 0  m m )  i n  wi d th  s h al l  b e  p r o te c te d .

N 8 . 3 . 1 0 . 3    S p r i n kl e r  p o s i ti o n i n g i n  ac c o rd an c e  wi th  S e c ti o n  8 . 2
s h a l l  n o t b e  r e q u i r e d .

Δ Tab l e  8 . 2 . 6 . 1 ( a)  E x p o s e d  B ar re l  L e n gth s  fo r D r y S p ri n k l e rs
( U . S .  C u s to m ar y U n i ts )

Ave rage  An n u al
E xtre m e

M i n i m um
Te m p e ratu re

E xp o s e d  to
D i s c h arge  E n d

o f S p ri n kl e r
( º F)

M i n i m u m
E xp o s e d B ar re l

L e n gth  wh e n
E xp o s e d to

4 0 º F
( i n . )

M i n i m u m
E xp o s e d  B ar re l

L e n gth  wh e n
E xp o s e d  to

5 0 º F
( i n . )

M i n i m u m
E x p o s e d  B ar re l

L e n gth  wh e n
E xp o s e d  to

6 0 º F
( i n . )

4 0 0 0 0
3 0 0 0 0

2 0 4 0 0
1 0 8 1 0

0 1 2 3 0
− 1 0 1 4 4 1
− 2 0 1 4 6 3
− 3 0 1 6 8 4
− 4 0 1 8 8 4
− 5 0 2 0 1 0 6
− 6 0 2 0 1 0 6

P r o t e c t i o n  a r e a  o f  s p r i n kl e r

S i d e wa l l  s p r i n kl e r

S h a d o w  a r e a

S h a d o w  a r e a

9  f t  0  i n .  ( 2 . 7  m )  m a x

2  f t  0  i n .  ( 0 . 6  m )

m a x

FI G U RE  8 . 2 . 5 . 6   S h ad o w Are as  B e h i n d  S i d e wal l  S p ri n k l e rs  i n  C o r ri d o rs .  [ 1 3 R: Fi gu re
6 . 4 . 6 . 3 . 3 . 2 ]



1 3 D - 2 3P RO T E C T I O N  F RO M  F RE E Z I N G

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

C h ap te r 9    P ro te c ti o n  fro m  Fre e z i n g

9 . 1  S ys te m  Typ e s .    S ys te m s  s h a l l  b e  p e r m i tte d  to  b e  we t p i p e ,
d r y p i p e ,  o r  p r e ac ti o n .

9 . 1 . 1 *  We t P i p e  S ys te m s .    A we t p i p e  s ys te m  s h a l l  b e  p e r m i tte d
to  b e  u s e d  wh e r e  a l l  p i p i n g i s  i n s ta l l e d  i n  a r e as  n o t s u b j e c t to

fr e e z i n g ,  i n c l u d i n g ar e as  p r o p e r l y i n s u l a te d  to  m ai n tai n  4 0 ° F
( 4 ° C ) .

Δ 9 . 1 . 2  S ys te m s  i n  Are as  S u b j e c t to  Fre e z i n g.

N 9 . 1 . 2 . 1    Wh e re  a n y p o r ti o n  o f a s ys te m  i s  s u b j e c t to  fr e e z i n g
an d  th e  te m p e r atu r e  c an n o t b e  m ai n ta i n e d  a t o r  ab o ve  4 0 ° F

( 4 ° C ) ,  th e  p i p e  s h a l l  b e  p r o te c te d  ag ai n s t fr e e z i n g b y u s e  o f
o n e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) D r y p i p e  s ys te m  an d  p r e ac ti o n  s ys te m s  i n  a c c o r d an c e  wi th
S e c ti o n  9 . 3

( 2 ) An ti fr e e z e  s ys te m  i n  ac c o r d an c e  wi th  S e c ti o n  9 . 2
( 3 ) L i s te d  s ta n d ar d  d r y p e n d e n t o r  d r y s i d e wa l l  s p r i n kl e r s

e x te n d e d  fr o m  p i p e  i n  h e a te d  a r e as  i n to  u n h e ate d  ar e a s
n o t i n te n d e d  fo r  l i vi n g  p u r p o s e s

( 4 ) * L i s te d  h e at tr a c i n g p r o vi d e d  th a t i t i s  i n s ta l l e d  a n d  i n s u l a‐
te d  i n  a c c o r d a n c e  wi th  m an u fa c tu r e r ’ s  i n s tr u c ti o n s ,
specifcally h e at tr ac i n g  u s e d  o n  b r an c h  l i n e s  i s  l i s te d  fo r
b r a n c h  l i n e s  o f fre  s p r i n kl e r  s ys te m s

( 5 ) L i s te d  re s i d e n ti a l  d r y p e n d e n t o r  d r y s i d e wa l l  s p r i n kl e r s
e x te n d e d  fr o m  p i p e  i n  h e a te d  ar e as  i n to  u n h e ate d  a r e as

N 9 . 1 . 2 . 2 *    T h e  we ath e r  te m p e r atu r e  u s e d  to  d e te r m i n e  i f a n
u n c o n d i ti o n e d  p o r ti o n  o f a s ys te m  i s  s u b j e c t to  fr e e z i n g an d
r e q u i r e d  to  b e  p r o te c te d  i n  ac c o r d an c e  wi th  9 . 1 . 2  s h al l  b e  th e

ave r ag e  an n u a l  e x tr e m e  m i n i m u m  te m p e r atu r e  o b ta i n e d  fr o m
a n  ap p r o ve d  s o u r c e .

Δ 9 . 2 *  An ti fre e z e  S ys te m s .

9 . 2 . 1 *  C o n fo r m i ty wi th  H e al th  Re gu l ati o n s .    T h e  u s e  o f an ti ‐
fr e e z e  s o l u ti o n s  s h al l  b e  i n  c o n fo r m i ty wi th  an y s tate  o r  l o c al
h e a l th  r e gu l ati o n s .

Δ Tab l e  8 . 2 . 6 . 1 ( b )  E x p o s e d  B ar re l  L e n gth s  fo r D r y S p ri n kl e rs
( M e tri c  U n i ts )

Ave rage  An n u al
E xtre m e

M i n i m um
Te m p e ratu re

E x p o s e d  to
D i s c h arge  E n d  o f

S p ri n k l e r
( º C )

M i n i m u m
E xp o s e d

B ar re l  L e n gth
wh e n  E x p o s e d

to  4 º C
( m m )

M i n i m um
E x p o s e d

B ar re l  L e n gth
wh e n  E x p o s e d

to  1 0 º C
( m m )

M i n i m u m
E xp o s e d

B ar re l  L e n gth
wh e n  E xp o s e d

to  1 6 º C
( m m )

4 0 0 0
− 1 0 0 0
− 7 1 0 0 0 0

− 1 2 2 0 0 2 5 0
− 1 8 3 0 0 7 5 0
− 2 3 3 5 0 1 0 0 2 5
− 2 9 3 5 0 1 5 0 7 5
− 3 4 4 0 0 2 0 0 1 0 0
− 4 0 4 5 0 2 0 0 1 0 0
− 4 6 5 0 0 2 5 0 1 5 0
− 5 1 5 0 0 2 5 0 1 5 0

9 . 2 . 2 *  An ti fre e z e  S o l u ti o n s .

9 . 2 . 2 . 1    E x c e p t as  p e r m i tte d  i n  9 . 2 . 2 . 2 ,  an ti fr e e z e  s o l u ti o n s
s h a l l  b e  l i s te d  fo r  u s e  i n  n e w s p r i n kl e r  s ys te m s .

9 . 2 . 2 . 1 . 1    F o r  e x i s ti n g  s ys te m s ,  an ti fr e e z e  s o l u ti o n s  s h a l l  b e
l i m i te d  to  p r e m i x e d  an ti fr e e z e  s o l u ti o n s  o f g l yc e r i n e  ( c h e m i ‐
c a l l y p u r e  o r  U n i te d  S ta te s  P h ar m ac o p o e i a  9 6 . 5  p e r c e n t)  a t a
m a x i m u m  c o n c e n tr ati o n  o f 5 0  p e r c e n t b y vo l u m e ,  p r o p yl e n e
gl yc o l  at a m ax i m u m  c o n c e n tr ati o n  o f 4 0  p e r c e n t b y vo l u m e ,  o r
o th e r  s o l u ti o n s  l i s te d  specifcally fo r  u s e  i n  fre  p ro te c ti o n
s ys te m s .

9 . 2 . 2 . 2 *    P r e m i x e d  s o l u ti o n s  o f g l yc e r i n e  ( c h e m i c al l y p u r e  o r
U n i te d  S ta te s  P h a r m a c o p o e i a 9 6 . 5  p e r c e n t a t a m ax i m u m
c o n c e n tr ati o n  o f 4 8  p e r c e n t b y vo l u m e  o r  p r o p yl e n e  gl yc o l  a t a
m a x i m u m  c o n c e n tr a ti o n  o f 3 8  p e r c e n t b y vo l u m e  s h al l  b e
p e r m i tte d  to  p r o te c t p i p i n g th a t i s  s u p p l yi n g s p r i n kl e r s  i n  a
specifc  a r e a o f th e  d we l l i n g  u n i t,  wh e r e  a c c e p ta b l e  to  th e
au th o r i ty h a vi n g  j u r i s d i c ti o n .

9 . 2 . 2 . 2 . 1 *    D o c u m e n ta ti o n  s h al l  b e  p r e s e n te d  to  th e  AH J  to
s u b s tan ti a te  th e  u s e  o f th e  an ti fr e e z e  s o l u ti o n .

9 . 2 . 2 . 3 *    T h e  specifc  gr a vi ty o f th e  an ti fr e e z e  s o l u ti o n  s h al l  b e
c h e c ke d  b y a h yd r o m e te r  wi th  a s c a l e  h avi n g  0 . 0 0 2  s u b d i vi ‐
s i o n s .

9 . 2 . 3 *  Ar ran ge m e n t o f S u p p l y P i p i n g an d  Val ve s .

9 . 2 . 3 . 1  C o n n e c ti o n s  B e twe e n  An ti fre e z e  S ys te m  an d  We t P i p e
S ys te m  wi th  N o  Backfow P re ve n ti o n  D e vi c e .

9 . 2 . 3 . 1 . 1    A 5  ft ( 1 . 5  m )  d r o p  p i p e ,  o r  U -l o o p ,  s h al l  b e  i n s tal l e d
i n  th e  c o n n e c ti o n  b e twe e n  th e  an ti fr e e z e  s ys te m  an d  th e  we t
p i p e  s ys te m  as  i l l u s tr ate d  i n  F i gu r e  9 . 2 . 3 . 1 . 1 .

9 . 2 . 3 . 1 . 2    I f s p r i n kl e r s  ar e  ab o ve  th e  l e ve l  o f th e  wate r  s u p p l y to
th e  an ti fr e e z e  s ys te m ,  a c h e c k val ve  wi th  a 1 ∕3 2  i n .  ( 0 . 8  m m )  h o l e
i n  th e  c l a p p e r  s h al l  b e  p r o vi d e d  i n  th e  U - l o o p .

9 . 2 . 3 . 1 . 3    Va l ve s  s h a l l  b e  p r o vi d e d  a s  i l l u s tr ate d  i n  F i gu r e
9 . 2 . 3 . 1 . 1 .

9 . 2 . 3 . 1 . 4    Ar r an g e m e n t o f s u p p l y p i p i n g  wh e n  th e  wa te r  s u p p l y
c o m e s  fr o m  a  s to r ag e  tan k o r  th e  wate r  s u p p l y fe e d s  th r o u gh  a

c h e c k va l ve  th a t d o e s  n o t h a ve  a 1 ∕3 2  i n .  ( 0 . 8  m m )  h o l e  d r i l l e d  i n
th e  c l a p p e r  s h al l  m e e t th e  r e q u i r e m e n ts  o f 9 . 2 . 3 . 2 . 2 .

9 . 2 . 3 . 2 *  C o n n e c ti o n s  B e twe e n  An ti fre e z e  S ys te m  an d  We t P i p e
S ys te m  wi th  Backfow P re ve n ti o n  D e vi c e  I n s tal l e d .

9 . 2 . 3 . 2 . 1    Va l ve s  s h a l l  b e  p r o vi d e d  a s  i l l u s tr ate d  i n  F i gu r e
9 . 2 . 3 . 2 . 1 .

9 . 2 . 3 . 2 . 2    An  e x p an s i o n  c h am b e r  s h a l l  b e  p r o vi d e d  as  i l l u s tr a‐
te d  i n  F i g u r e  9 . 2 . 3 . 2 . 1 .

9 . 2 . 3 . 2 . 3    T h e  e x p a n s i o n  c h am b e r s h a l l  b e  s i z e d  b as e d  o n  th e
m i n i m u m  an d  m ax i m u m  vo l u m e  o f th e  an ti fr e e z e  s o l u ti o n

o ve r  th e  l i fe  o f th e  s ys te m .

9 . 2 . 4  H yd ro s tati c  Te s t.    Wh e r e  p e n d e n t s p r i n kl e r s  a r e  u ti l i z e d ,
an d  wh e r e  a  h yd r o s tati c  te s t s h a l l  b e  p e r fo r m e d ,  th e  h yd r o s ta ti c
te s t s h al l  b e  p e r fo r m e d  wi th  wate r  an d  th e n  th e  wa te r  s h a l l  b e

c o m p l e te l y d r a i n e d  b e fo r e  a n ti fr e e z e  s o l u ti o n  i s  p l a c e d  i n  th e
s ys te m ,  o r  th e  h yd r o s tati c  te s t s h al l  b e  p e r fo r m e d  wi th  an ti ‐
fr e e z e  s o l u ti o n  at th e  p r o p e r  c o n c e n tr a ti o n  fo r  th e  s ys te m .

9 . 2 . 5  P l ac ard  I n fo r m ati o n .    A p l ac ar d  s h a l l  b e  p l ac e d  o n  th e
an ti fr e e z e  s ys te m  m a i n  val ve  th at i n d i c ate s  th e  m an u fa c tu r e r
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

typ e  an d  b r a n d  o f a n ti fr e e z e  s o l u ti o n ,  th e  c o n c e n tr a ti o n  o f
an ti fr e e z e  s o l u ti o n  u s e d ,  a n d  th e  vo l u m e  o f th e  a n ti fr e e z e  s o l u ‐
ti o n  u s e d  i n  th e  s ys te m .

9 . 3  D r y P i p e  an d  P re ac ti o n  S ys te m s .

9 . 3 . 1  S p ri n kl e rs .

9 . 3 . 1 . 1    S p r i n kl e r s  s h al l  b e  specifcally l i s te d  fo r  u s e  o n  d r y
p i p e  a n d  d o u b l e  i n te r l o c k p r e a c ti o n  s ys te m s .

9 . 3 . 1 . 2    T h e  fo l l o wi n g  typ e s  o f s p r i n kl e r s  a n d  ar r a n ge m e n ts
s h a l l  b e  p e r m i tte d  fo r  d r y p i p e  a n d  p r e a c ti o n  s ys te m s :

( 1 ) Re s i d e n ti al  u p r i gh t s p r i n kl e r s

F i l l i n g  c u p

Wa t e r s u p p l y

H e a t e d  a re a

W
a

ll

B  

A  

U n h e a t e d  a re a

P i t c h  t o  d ra i n

D ra i n  va l ve

C h e c k va l ve

[¹ ⁄₃₂  i n .  ( 0 . 8  m m )  
h o l e  i n  c l a p p e r ]

A p p ro ve d  
i n d i c a t i n g
va l ve  

Wa t e r

1 2  i n .  ( 3 0 0  m m )

N
o

n
fr

e
e

z
in

g
s

o
lu

ti
o

n

N o t e s :

1 .  T h e  c h e c k va l ve  c a n  b e  o m i tt e d  w h e re  s p r i n kl e rs  a re  b e l o w  t h e  
  l e ve l  o f  va l ve  A .

2 .  T h e  ¹ ⁄₃₂  i n .  ( 0 . 8  m m )  h o l e  i n  t h e  c h e c k va l ve  c l a p p e r  i s  n e e d e d  t o   
 a l l o w  fo r  e x p a n s i o n  o f  t h e  s o l u t i o n  d u r i n g  a  t e m p e ra t u re  r i s e ,  t h u s  
 p re ve n t i n g  d a m a g e  t o  s p r i n kl e rs .

D ro p
5  ft

( 1 . 5  m )  
m i n i m u m

Δ FI G U RE  9 . 2 . 3 . 1 . 1   Ar ran ge m e n t o f S u p p l y P i p i n g an d
Val ve s .

B a c kf l o w  p r e ve n t e r
w i t h  c o n t r o l  va l ve s

F i l l  c u p  o r
f i l l i n g  c o n n e c t i o n

Wa t e r  
s u p p l y

E x p a n s i o n  
c h a m b e r

H e a t e d  a r e a U n h e a t e d  a r e a

D r a i n  
va l ve

FI G U RE  9 . 2 . 3 . 2 . 1   Ar ran ge m e n t o f S u p p l y P i p i n g wi th
Backfow D e vi c e .

( 2 ) Re s i d e n ti al  d r y s p r i n kl e r s
( 3 ) Re s i d e n ti al  p e n d e n t a n d  s i d e wal l  s p r i n kl e r s  i n s ta l l e d  o n

r e tu r n  b e n d s ,  wh e r e  th e  s p r i n kl e r s ,  r e tu r n  b e n d s ,  an d
b r a n c h  l i n e  p i p i n g a r e  i n  an  a r e a m ai n ta i n e d  a t o r  ab o ve

4 0 ° F  ( 4 ° C )
( 4 ) Re s i d e n ti al  h o r i z o n tal  s i d e wal l  s p r i n kl e r s ,  i n s ta l l e d  s o  th a t

wate r  i s  n o t tr a p p e d

9 . 3 . 1 . 3    Re tu r n  b e n d s  r e q u i r e d  p e r  9 . 3 . 1 . 2 ( 3 )  s h al l  b e  p e r m i t‐
te d  to  b e  o m i tte d  wh e n  u s i n g p o tab l e  wa te r  s u p p l i e s  c o m b i n e d
wi th  c o r r o s i o n -r e s i s tan t p i p e .

9 . 3 . 1 . 4    S p r i n kl e r s  wi th  n o m i n al  K-fac to r s  g r e ate r  th a n  4 . 0  an d
l e s s  th a n  5 . 6  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  o n  d r y p i p e

s ys te m s  wh e r e  p i p i n g  i s  c o r r o s i o n  r e s i s tan t o r  i n te r n al l y g al van ‐
i z e d .

9 . 3 . 1 . 5    S p r i n kl e r s  wi th  n o m i n a l  K-fac to r s  o f 5 . 6  o r  g r e ate r
s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d  o n  p i p e  c o m p l yi n g  wi th  th e
r e q u i r e m e n ts  o f S e c ti o n  5 . 2 .

9 . 3 . 2  P re ac ti o n  S ys te m s .    P r e ac ti o n  s ys te m s  s h al l  b e  o n e  o f th e
fo l l o wi n g  typ e s :

( 1 ) A s i n g l e  i n te r l o c k s ys te m ,  wh i c h  a d m i ts  wa te r  to  s p r i n kl e r
p i p i n g  u p o n  o p e r ati o n  o f d e te c ti o n  d e vi c e s

( 2 ) A n o n i n te r l o c k s ys te m ,  wh i c h  ad m i ts  wate r  to  s p r i n kl e r
p i p i n g  u p o n  o p e r ati o n  o f d e te c ti o n  d e vi c e s  o r  a u to m a ti c
s p r i n kl e r s

( 3 ) A d o u b l e  i n te r l o c k s ys te m ,  wh i c h  ad m i ts  wate r  to  s p r i n ‐
kl e r  p i p i n g u p o n  o p e r ati o n  o f b o th  d e te c ti o n  d e vi c e s  an d

a u to m a ti c  s p r i n kl e r s

9 . 3 . 3  D r y P i p e  an d  D o u b l e  I n te rl o c k  P re ac ti o n  S ys te m  Wate r
D e l i ve r y.

9 . 3 . 3 . 1    Wa te r  d e l i ve r y s h al l  b e  b as e d  o n  th e  h az ar d  s h o wn  i n
Ta b l e  9 . 3 . 3 . 1 .

9 . 3 . 3 . 2    Wa te r  d e l i ve r y s h al l  b e  b as e d  o n  o n e  o f th e  fo l l o wi n g:

( 1 ) A c al c u l ati o n  p r o gr a m  an d  m e th o d  th at s h a l l  b e  l i s te d  b y
a  n ati o n al l y r e c o g n i z e d  l a b o r a to r y

( 2 ) An  i n s p e c to r ' s  te s t c o n n e c ti o n  p r o vi d i n g a  fow e q u i va l e n t
to  th e  s m a l l e s t s p r i n kl e r  K- fa c to r  u ti l i z e d ,  wh e r e i n  th e  te s t
c o n n e c ti o n  i s  l o c a te d  o n  th e  e n d  o f th e  m o s t r e m o te

b r a n c h l i n e

9 . 3 . 4  L o c ati o n  an d  P ro te c ti o n  o f D r y P i p e  an d  P re ac ti o n
Val ve s .    T h e  d r y p i p e  va l ve ,  p r e ac ti o n  va l ve ,  an d  s u p p l y p i p e
s h a l l  b e  p r o te c te d  a ga i n s t fr e e z i n g a n d  p h ys i c al  d am ag e .

9 . 3 . 5 *  D e te c ti o n  D e vi c e s .

9 . 3 . 5 . 1    T h e  d e te c ti o n  s ys te m  s h al l  b e  d e s i g n e d  to  o p e r a te
s o o n e r  th a n  th e  frst s p r i n kl e r.

9 . 3 . 5 . 2    D e te c to r s  s h al l  b e  i n s tal l e d  i n  al l  ar e a s  an d  c o m p a r t‐
m e n ts  wh e r e  s p r i n kl e r s  ar e  i n s tal l e d .

Tab l e  9 . 3 . 3 . 1  Wate r D e l i ve r y T i m e  fo r D r y P i p e  an d  D o ub l e
I n te rl o c k  P re ac ti o n  S ys te m s

H az ard

N u m b e r o f M o s t
Re m o te  S p ri n k l e rs

I n i ti al l y O p e n

M ax i m u m  T i m e  o f
Wate r D e l i ve r y

( s e c o n d s )

Re s i d e n ti al 1 1 5
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9 . 3 . 6  S ys te m  Confguration.    D r y p i p e  s ys te m s  an d  p r e a c ti o n
s ys te m s  o f th e  typ e  d e s c r i b e d  i n  9 . 3 . 2 ( 3 )  s h a l l  n o t b e  g r i d d e d .

9 . 3 . 7  D rai n age .    P i p i n g  s h a l l  b e  p i tc h e d  a  m i n i m u m  o f 1 ∕4  i n .
p e r  1 0  ft ( 6  m m  p e r  3  m )  to  fac i l i tate  d r a i n i n g .

9 . 3 . 8  Au x i l i ar y D rai n s .

9 . 3 . 8 . 1    Au x i l i ar y d r ai n s  s h a l l  b e  p r o vi d e d  wh e r e  a c h a n ge  i n
p i p i n g  d i r e c ti o n  p r e ve n ts  d r a i n a ge  o f s ys te m  p i p i n g  th r o u g h
th e  d r a i n  val ve  o n  th e  s ys te m  s i d e  o f th e  c o n tr o l  val ve .

9 . 3 . 8 . 2    At a  m i n i m u m ,  a u x i l i ar y d r a i n s  s h a l l  b e  a n i p p l e  an d
c a p  o r  p l u g n o t l e s s  th an  1 ∕2  i n .  ( 1 3  m m ) .

9 . 3 . 9  Ai r S u p p l y.    T h e  s ys te m  ai r  p r e s s u r e  s h a l l  b e  m ai n ta i n e d
b y ap p r o ve d  e q u i p m e n t.

C h ap te r 1 0    D i s c h arge  an d  H yd rau l i c  C al c u l ati o n s

1 0 . 1  D e s i gn  D i s c h arge .

1 0 . 1 . 1 *  S p ri n k l e rs  T h at Are  L i s te d  wi th  Specifc  D i s c h arge
C ri te ri a.    T h e  s ys te m  s h al l  p r o vi d e  at l e a s t th e  fow r e q u i r e d  to
p r o d u c e  a m i n i m u m  d i s c h a r ge  d e n s i ty o f 0 . 0 5  g p m / ft2

( 2 . 0  m m / m i n )  o r  th e  s p r i n kl e r  l i s ti n g,  wh i c h e ve r  i s  g r e ate r,  to
th e  d e s i gn  s p r i n kl e r s .

1 0 . 1 . 2  Wate r S u p p l y.    Wh e r e  th e  wa te r  s u p p l y i s  a p u b l i c  o r
p r i vate  wa te r  m ai n  4  i n .  ( 1 0 0  m m )  ( n o m i n a l )  i n  s i z e  o r  l ar g e r,
th e  s tati c  p r e s s u r e  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  c o m p a r i ‐
s o n  to  th e  s p r i n kl e r  s ys te m  d e m a n d  r e g ar d l e s s  o f th e  m e th o d
u s e d  to  d e te r m i n e  th e  ad e q u ac y o f th e  p i p i n g .

1 0 . 2 *  N u m b e r o f D e s i gn  S p ri n k l e rs .

1 0 . 2 . 1    F o r  e ac h  o f th e  fo l l o wi n g s i tu ati o n s ,  th e  n u m b e r  o f
s p r i n kl e r s  i n  th e  d e s i g n  ar e a s h al l  b e  al l  o f th e  s p r i n kl e r s  wi th i n
a c o m p ar tm e n t,  u p  to  a  m ax i m u m  o f two  s p r i n kl e r s ,  th a t
r e q u i r e  th e  g r e ate s t h yd r a u l i c  d e m an d :

( 1 ) A fat,  s m o o th ,  h o r i z o n ta l  c e i l i n g  wi th  n o  b e a m s  u p  to  a
m a x i m u m  o f 2 4  ft ( 7 . 3  m )  a b o ve  th e  foor.

( 2 ) A fat,  h o r i z o n tal  b e am e d  c e i l i n g ,  wi th  a m a x i m u m  c e i l ‐
i n g h e i gh t o f 2 4  ft ( 7 . 3  m ) ,  wi th  b e am s  u p  to  1 4  i n .

( 3 5 0  m m )  d e e p  wi th  p e n d e n t s p r i n kl e r s  u n d e r  th e
b e a m s .  T h e  c o m p ar tm e n t c o n tai n i n g  th e  b e am e d  c e i l i n g

s h a l l  b e  a  m a x i m u m  o f 6 0 0  ft2  ( 5 6  m 2 )  i n  ar e a .  T h e  h i gh ‐
e s t s p r i n kl e r  i n  th e  c o m p ar tm e n t s h al l  b e  ab o ve  a l l  o p e n ‐

i n gs  fr o m  th e  c o m p ar tm e n t i n to  an y c o m m u n i c a ti n g
s p ac e s .

( 3 ) A s m o o th ,  fat,  s l o p e d  c e i l i n g  wi th  n o  b e a m s  u p  to  a m ax i ‐
m u m  s l o p e  o f 8  i n  1 2 .  T h e  h i g h e s t p o r ti o n  o f th e  c e i l i n g
s h a l l  n o t b e  m o r e  th a n  2 4  ft ( 7 . 3  m )  ab o ve  th e  foor.  T h e

h i g h e s t s p r i n kl e r  i n  th e  s l o p e d  p o r ti o n  o f th e  c e i l i n g  s h a l l
b e  a b o ve  al l  o p e n i n g s  fr o m  th e  c o m p a r tm e n t c o n tai n i n g

th e  s l o p e d  c e i l i n g  i n to  a n y c o m m u n i c ati n g  s p ac e s .
( 4 ) A s l o p e d  c e i l i n g  wi th  b e am s  u p  to  1 4  i n .  ( 3 5 0  m m )  d e e p

wi th  p e n d e n t s p r i n kl e r s  u n d e r  th e  b e am s .  T h e  c o m p a r t‐
m e n t c o n tai n i n g  th e  s l o p e d ,  b e am e d  c e i l i n g s h al l  b e  a
m a x i m u m  o f 6 0 0  ft2  ( 5 6  m 2 )  i n  a r e a.  T h e  s l o p e  o f th e  c e i l ‐

i n g s h a l l  b e  b e twe e n  2  i n  1 2  a n d  8  i n  1 2 .  T h e  h i g h e s t
p o r ti o n  o f th e  c e i l i n g  s h a l l  n o t b e  m o r e  th an  2 4  ft ( 7 . 3  m )
ab o ve  th e  foor.  T h e  h i gh e s t s p r i n kl e r  i n  th e  s l o p e d
p o r ti o n  o f th e  c e i l i n g  s h a l l  b e  ab o ve  a l l  o p e n i n g s  fr o m
th e  c o m p a r tm e n t c o n tai n i n g th e  s l o p e d  c e i l i n g  i n to  an y

c o m m u n i c a ti n g s p a c e s .

( 5 ) A s l o p e d  c e i l i n g wi th  b e a m s  o f a n y d e p th  wi th  s i d e wal l  o r
p e n d e n t s p r i n kl e r s  i n  e a c h  p o c ke t fo r m e d  b y th e  b e am s .

T h e  c o m p ar tm e n t c o n tai n i n g th e  s l o p e d ,  b e am e d  c e i l i n g
s h a l l  b e  a  m ax i m u m  o f 6 0 0  ft2  ( 5 6  m 2 )  i n  ar e a.  T h e  s l o p e
o f th e  c e i l i n g  s h al l  b e  b e twe e n  2  i n  1 2  a n d  8  i n  1 2 .  T h e

h i g h e s t p o r ti o n  o f th e  c e i l i n g  s h a l l  n o t b e  m o r e  th a n  2 4  ft
( 7 . 3  m )  a b o ve  th e  foor.

1 0 . 2 . 2    L i s te d  fows  as s o c i ate d  wi th  te s ti n g u n d e r  a s m o o th ,
fat,  h o r i z o n tal  8  ft ( 2 . 4  m )  h i gh  c e i l i n g  s h a l l  b e  p e r m i tte d  to
b e  u s e d  fo r  th e  c e i l i n g  confgurations  r e fe r e n c e d  i n  1 0 . 2 . 1 .

1 0 . 2 . 3    F o r  s i tu ati o n s  n o t m e e ti n g  o n e  o f th e  c o n d i ti o n s  i n
1 0 . 2 . 1 ,  r e s i d e n ti al  s p r i n kl e r s  l i s te d  fo r  u s e  i n  specifc  c e i l i n g
confgurations  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n  ac c o r d a n c e

wi th  th e i r  l i s ti n g .

1 0 . 2 . 4 *    F o r  s i tu a ti o n s  n o t m e e ti n g o n e  o f th e  c o n d i ti o n s  i n
1 0 . 2 . 1  an d  1 0 . 2 . 3 ,  th e  n u m b e r  o f s p r i n kl e r s  i n  th e  d e s i gn  ar e a
s h a l l  b e  d e te r m i n e d  i n  c o n s u l tati o n  wi th  th e  a u th o r i ty h avi n g

j u r i s d i c ti o n  as  ap p r o p r i ate  fo r  th e  c o n d i ti o n s .

1 0 . 3  P i p i n g Confgurations.

1 0 . 3 . 1    T h e  p i p i n g  confguration  s h al l  b e  p e r m i tte d  to  b e
l o o p e d .

1 0 . 3 . 2    T h e  p i p i n g confguration  s h a l l  b e  p e r m i tte d  to  b e  g r i d ‐
d e d  e x c e p t wh e r e  g r i d d e d  s ys te m s  a r e  p r o h i b i te d  b y C h ap te r  9 .

1 0 . 3 . 3    T h e  p i p i n g  confguration  s h al l  b e  p e r m i tte d  to  b e
s tr ai gh t r u n .

1 0 . 3 . 4    T h e  p i p i n g  confguration  s h a l l  b e  p e r m i tte d  to  b e  a
c o m b i n ati o n  o f th e  confgurations  p e r m i tte d  i n  1 0 . 3 . 1  th r o u gh

1 0 . 3 . 3 .

1 0 . 4  P i p e  S i z i n g.

1 0 . 4 . 1    F o r  s p e c i al l y l i s te d  p i p i n g  p r o d u c ts ,  fr i c ti o n  l o s s  fo r
p i p e  an d  fttings  s h a l l  b e  p e r m i tte d  to  b e  c al c u l ate d  b a s e d  o n
th e  m an u fa c tu r e r ' s  d ata.

1 0 . 4 . 2  M i n i m u m  P i p e  S i z e .

1 0 . 4 . 2 . 1    T h e  m i n i m u m  s i z e  o f s te e l  p i p e  s h al l  b e  1  i n .
( 2 5  m m ) .

1 0 . 4 . 2 . 2    T h e  m i n i m u m  s i z e  o f p i p e  o th e r  th an  s te e l  p i p e  s h a l l
b e  3 ∕4  i n .  ( 2 0  m m )  u n l e s s  s m a l l e r  s i z e s  ar e  p e r m i tte d  b y 1 0 . 4 . 2 . 3 .

1 0 . 4 . 2 . 3 *    Al o n g  wi th  l i s te d  s p e c i al  fttings,  1 ∕2  i n .  ( 1 5  m m )
n o n m e tal l i c  p i p e  a n d  1 ∕2  i n .  ( 1 5  m m )  c o p p e r  p i p e  s h a l l  b e

p e r m i tte d  to  b e  u s e d  o n l y i n  n e two r k s ys te m s  u n d e r  th e  fo l l o w‐
i n g  c o n d i ti o n s :

( 1 ) * E a c h  s p r i n kl e r  s h a l l  b e  s u p p l i e d  th r o u g h  a  m i n i m u m  o f
th r e e  s e p a r ate  p ath s  fr o m  th e  s u p p l y m a n i fo l d .

( 2 ) C al c u l a ti o n s  s h a l l  c l e ar l y i n d i c a te  th e  p i p e s  th at c r e ate
th e  p a th s  to  e ac h  s p r i n kl e r.

( 3 ) A wate r  d i s tr i b u ti o n  p i p e  th at s u p p l i e s  a s p r i n kl e r  s h a l l
n o t te r m i n a te  i n  a  d e ad  e n d .

( 4 ) H yd r au l i c  c al c u l a ti o n s  s h al l  b e  p r e p ar e d  fo r  e ac h  s p r i n ‐
kl e r  fowing  i n d i vi d u al l y wi th i n  th e  s ys te m  an d  fo r  e a c h
p ai r  o f s p r i n kl e r s  wi th i n  th e  s am e  c o m p a r tm e n t.

( 5 ) T h e  l o c a ti o n  o f th e  m o s t d e m an d i n g  s i n gl e  s p r i n kl e r
a n d  p a i r  o f s p r i n kl e r s ,  i n c l u d i n g  th e i r  p r e s s u r e  a n d  fow
r e q u i r e m e n ts ,  s h a l l  b e  i n d i c a te d  o n  th e  p l a n  r e vi e w

d o c u m e n ts .
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( 6 ) T h e  s ys te m  s h a l l  b e  h yd r a u l i c al l y c al c u l ate d  i n  a c c o r d ‐
an c e  wi th  th e  p r o vi s i o n s  o f N F PA 1 3 ,  e x c e p t th at th e  fr i c ‐
ti o n  l o s s  s tr ai gh t th r o u gh  a ftting  s h al l  b e  i n c l u d e d .

( 7 ) T h e  m e th o d  o f j o i n i n g  th e  p i p e  to  fttings  o r  to  o th e r
p i p e  s h al l  b e  i n  ac c o r d an c e  wi th  th e  ap p l i c ab l e  p l u m b ‐
i n g c o d e .

( 8 ) A m ax i m u m  o f o n e  i n s e r t te e  s h al l  b e  p e r m i tte d  i n  e a c h
p i p e  s e c ti o n  b e twe e n  s p r i n kl e r s  to  s e r ve  o n l y d o m e s ti c
fxtures.

( 9 ) Wh e n  i n s e r t fttings  ar e  i n s ta l l e d ,  e ac h  s p r i n kl e r  s h a l l
h a ve  fo u r  s e p ar a te  p ath s  fr o m  th e  wate r  s u p p l y.

( 1 0 ) T h e  p i p i n g  s u p p l yi n g o n l y p l u m b i n g fxtures  s h a l l  b e  i n
a c c o r d an c e  wi th  th e  ap p l i c ab l e  p l u m b i n g  c o d e .

1 0 . 4 . 3    T h e  p i p e s  s h al l  b e  s i z e d  u s i n g  o n e  o f th e  fo l l o wi n g
te c h n i q u e s :

( 1 ) T h e  simplifed  c a l c u l ati o n  m e th o d  o f 1 0 . 4 . 4 ,  wh i c h  c an
o n l y b e  u s e d  fo r  c o n n e c ti o n s  to  a  c i ty wate r  m ai n  o f a t

l e as t 4  i n .  ( 1 0 0  m m )  i n  d i a m e te r
( 2 ) T h e  p r e s c r i p ti ve  p i p e  s i z i n g m e th o d  o f 1 0 . 4 . 9
( 3 ) T h e  h yd r a u l i c  c a l c u l ati o n  p r o c e d u r e  fo r  N F PA 1 3
( 4 ) T h e  m an u fa c tu r e r ’ s  l i s te d  i n s ta l l a ti o n  i n s tr u c ti o n s

1 0 . 4 . 4 *  G e n e ral  P i p e  S i z i n g M e th o d .    T h e  fo l l o wi n g  i s  th e
ge n e r a l  p i p e  s i z i n g  m e th o d  fo r  s tr a i g h t- r u n  s ys te m s  c o n n e c te d

to  a c i ty wa te r  m a i n  o f at l e a s t 4  i n .  ( 1 0 0  m m )  i n  d i am e te r  i n
ac c o r d an c e  wi th  1 0 . 4 . 3 ( 1 ) :

( 1 ) T h e  s ys te m  fow r ate  s h al l  b e  e s ta b l i s h e d  i n  a c c o r d a n c e
wi th  S e c ti o n s  1 0 . 1  an d  1 0 . 2 ,  a n d  i t s h a l l  b e  d e te r m i n e d
th at th e  fow al l o we d  b y th e  wa te r  m e te r  m e e ts  o r

e x c e e d s  th e  s ys te m  d e m an d  a n d  th at th e  to tal  d e m an d
fow d o e s  n o t e x c e e d  th e  m a x i m u m  fow a l l o we d  b y th e

p i p i n g  s ys te m  c o m p o n e n ts .
( 2 ) T h e  wa te r  p r e s s u r e  i n  th e  s tr e e t s h al l  b e  d e te r m i n e d .
( 3 ) P i p e  s i z e s  s h al l  b e  s e l e c te d .
( 4 ) * P r e s s u r e  l o s s  fo r  a  wate r  m e te r,  i f a n y,  s h al l  b e  d e te r ‐

m i n e d  an d  d e d u c te d  u s i n g  o n e  o f th e  fo l l o wi n g :

( a) Ta b l e  1 0 . 4 . 4 ( a)  s h al l  b e  p e r m i tte d  to  b e  u s e d ,  e ve n
wh e r e  th e  s p r i n kl e r  d e m an d  fow e x c e e d s  th e

m e te r ' s  r ate d  c o n ti n u o u s  fow.
( b ) H i g h e r  p r e s s u r e  l o s s e s  specifed  b y th e  m an u fac ‐

tu r e r  s h al l  b e  u s e d  i n  p l a c e  o f th o s e  specifed  i n
Ta b l e  1 0 . 4 . 4 ( a) .

( c ) L o we r  p r e s s u r e  l o s s e s  s h a l l  b e  p e r m i tte d  to  b e  u s e d
wh e r e  s u p p o r ti n g  d a ta  a r e  p r o vi d e d  b y th e  m e te r

m a n u fac tu r e r.
( 5 ) P r e s s u r e  l o s s  fo r  e l e vati o n  s h a l l  b e  d e d u c te d  as  fo l l o ws :

( a) B u i l d i n g h e i g h t a b o ve  s tr e e t ( ft)  ×  0 . 4 3 3  =  p r e s s u r e
l o s s  ( p s i )

( b ) B u i l d i n g h e i gh t a b o ve  s tr e e t ( m )  ×  0 . 0 9 8  =  p r e s ‐
s u r e  l o s s  ( b ar )

( 6 ) * P r e s s u r e  l o s s e s  fr o m  th e  c i ty m a i n  to  th e  i n s i d e  c o n tr o l
val ve  s h al l  b e  d e d u c te d  b y m u l ti p l yi n g th e  p r e s s u r e  l o s s

as s o c i ate d  wi th  th e  p i p e  m ate r i a l  b y th e  to ta l  l e n g th ( s )
o f p i p e  i n  fe e t ( m e te r s ) .

( 7 ) P r e s s u r e  l o s s  fo r  p i p i n g  wi th i n  th e  b u i l d i n g  s h a l l  b e
d e d u c te d  b y m u l ti p l yi n g th e  p r e s s u r e  l o s s  as s o c i ate d
wi th  th e  p i p e  m ate r i al  b y th e  to tal  l e n gth ( s )  o f p i p e  i n

fe e t ( m e te r s ) .
( 8 ) P r e s s u r e  l o s s  fo r  val ve s  an d  fttings  s h a l l  b e  d e d u c te d  a s

fo l l o ws :

( a) T h e  val ve s  a n d  fttings  fr o m  th e  c o n tr o l  val ve  to
th e  fa r th e s t s p r i n kl e r  s h al l  b e  c o u n te d .

( b ) T h e  e q u i val e n t l e n gth  fo r  e a c h  va l ve  an d  ftting  a s
s h o wn  i n  Tab l e  1 0 . 4 . 4 ( b ) ,  Ta b l e  1 0 . 4 . 4 ( c ) ,  Tab l e

1 0 . 4 . 4 ( d ) ,  Ta b l e  1 0 . 4 . 4 ( e ) ,  o r  a s  specifed  b y th e
m a n u fac tu r e r  s h al l  b e  d e te r m i n e d  an d  th e  va l u e s
a d d e d  to  o b tai n  th e  to tal  e q u i val e n t l e n gth  fo r

e ac h  p i p e  s i z e .
( c ) T h e  e q u i val e n t l e n g th  fo r  e ac h  s i z e  s h al l  b e  m u l ti ‐

p l i e d  b y th e  p r e s s u r e  l o s s  as s o c i ate d  wi th  th e  p i p e
m a te r i al  a n d  th e  val u e s  to tal e d .

( 9 ) I n  m u l ti l e ve l  b u i l d i n gs ,  th e  s te p s  i n  1 0 . 4 . 4 ( 1 )  th r o u gh
1 0 . 4 . 4 ( 8 )  s h al l  b e  r e p e ate d  to  s i z e  p i p i n g fo r  e a c h  foor.

( 1 0 ) I f th e  r e m a i n i n g  p r e s s u r e  i s  l e s s  th an  th e  o p e r ati n g  p r e s ‐
s u r e  e s tab l i s h e d  b y th e  te s ti n g l a b o r a to r y fo r  th e  s p r i n ‐
kl e r  b e i n g u s e d ,  th e  s p r i n kl e r  s ys te m  s h al l  b e
r e d e s i g n e d .

( 1 1 ) I f th e  r e m a i n i n g  p r e s s u r e  i s  h i g h e r  th an  r e q u i r e d ,
s m al l e r  p i p i n g s h al l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  j u s ti ‐
fed  b y c al c u l ati o n s .

( 1 2 ) T h e  r e m ai n i n g p i p i n g s h a l l  b e  s i z e d  th e  s a m e  as  th e
p i p i n g  u p  to  an d  i n c l u d i n g  th e  far th e s t s p r i n kl e r  u n l e s s
s m a l l e r  p i p e  s i z e s  ar e  justifed  b y c al c u l a ti o n s .

1 0 . 4 . 5    To  s i z e  p i p i n g fo r  s ys te m s  wi th  an  e l e vate d  ta n k,  p u m p ,
o r  p u m p –tan k c o m b i n ati o n ,  th e  p r e s s u r e  at th e  wate r  s u p p l y

o u tl e t s h a l l  b e  d e te r m i n e d  a n d  th e  s te p s  i n  1 0 . 4 . 4 ( 3 ) ,
1 0 . 4 . 4 ( 4 ) ,  1 0 . 4 . 4 ( 7 ) ,  1 0 . 4 . 4 ( 8 ) ,  1 0 . 4 . 4 ( 9 ) ,  1 0 . 4 . 4 ( 1 0 ) ,  an d

1 0 . 4 . 4 ( 1 1 )  s h al l  b e  fo l l o we d .

1 0 . 4 . 6    H yd r a u l i c  c al c u l ati o n  p r o c e d u r e s  i n  ac c o r d an c e  wi th
N F PA 1 3  s h al l  b e  u s e d  fo r  g r i d - typ e  s ys te m s .

1 0 . 4 . 6 . 1    Wh e r e  th e  wate r  s u p p l y i s  a p u b l i c  o r  p r i vate  wa te r
m a i n  4  i n .  ( 1 0 0  m m )  n o m i n al  i n  s i z e  o r  l ar g e r,  o n l y th e  s ta ti c

p r e s s u r e  m e as u r e d  a t th e  m ai n  s h a l l  b e  r e q u i r e d  fo r  p e r fo r m ‐
i n g h yd r a u l i c  c a l c u l ati o n s .

Tab l e  1 0 . 4 . 4 ( a)  P re s s u re  L o s s e s  i n  p s i  i n  Wate r M e te rs

M e te r S i z e
( i n . )

Fl o w ( gp m )  ( L / m i n )

1 8  o r l e s s  ( 6 8 ) 2 3  ( 8 7 ) 2 6  ( 9 8 ) 3 1  ( 1 1 7 ) 3 9  ( 1 4 8 ) 5 2  ( 1 9 7 )

5 ∕8  ( 1 5  m m ) 9  ( 0 . 6 7  b a r ) 1 4  ( 0 . 9 7  b a r ) 1 8  ( 1 . 2  b a r ) 2 6  ( 1 . 8  b a r ) 3 8  ( 2 . 6  b a r ) *
3 ∕4  ( 2 0  m m ) 7  ( 0 . 4 8  b a r ) 1 1  ( 0 . 7 6  b a r ) 1 4  ( 1 . 5  b a r ) 2 2  ( 1 . 5  b a r ) 3 5  ( 2 . 4  b a r ) *

2  ( 0 . 1 4  b a r ) 3  ( 0 . 2 1  b a r ) 3  ( 0 . 2 1  b a r ) 4  ( 0 . 2 8  b a r ) 6  ( 0 . 4 1  b a r ) 1 0  ( 0 . 6 9  b a r )
1 1 ∕2  ( 4 0  m m ) 1  ( 0 . 0 7  b a r ) 1  ( 0 . 0 7  b a r ) 2  ( 0 . 1 4  b a r ) 2  ( 0 . 1 4  b a r ) 4  ( 0 . 2 8  b a r ) 7  ( 0 . 4 8  b ar )

2  ( 5 0  m m ) 1  ( 0 . 0 7  b a r ) 1  ( 0 . 0 7  b a r ) 1  ( 0 . 0 7  b a r ) 1  ( 0 . 0 7  b a r ) 2  ( 0 . 1 4  b a r ) 3  ( 0 . 2 1  b ar )

F o r  S I  u n i ts ,  1  g p m  =  3 . 7 8 5  L / m i n ;  1  i n .  =  2 5  m m ;  1  p s i  =  0 . 0 7  b a r.
* Ab o ve  m ax i m u m  r a te d  fow o f c o m m o n l y a va i l a b l e  m e te r s .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Tab l e  1 0 . 4 . 4 ( b )  E q u i val e n t L e n gth  i n  Fe e t o f Fi tti n gs  an d  Val ve s  fo r S c h e d u l e  4 0  S te e l  P i p e

D i am e te r
( i n . )

4 5  D e gre e
E l b o w

9 0  D e gre e
E l b o w

L o n g-
Rad i us

E l b o w

Te e  o r
C ro s s  (fow

tur n e d  9 0
d e gre e s )

Te e  o r
C ro s s  (fow

s trai gh t
th ro u gh ) G ate  Val ve An gl e  Val ve G l o b e  Val ve

G l o b e  “ Y”
P atte r n  Val ve C o c k Val ve

C h e c k
Val ve

1  ( 2 5  m m ) 1  ( 0 . 3  m ) 2  ( 0 . 6  m ) 2  ( 0 . 6  m ) 5  ( 1 . 5  m ) 2  ( 0 . 6  m ) 0 1 2  ( 3 . 7  m ) 2 8  ( 8 . 5  m ) 1 5  ( 4 . 6  m ) 4  ( 1 . 2  m ) 5  ( 1 . 5  m )
1 1 ∕4  ( 3 2  m m ) 1  ( 0 . 3  m ) 3  ( 0 . 9  m ) 2  ( 0 . 6  m ) 6  ( 1 . 8  m ) 2  ( 0 . 6  m ) 0 1 5  ( 4 . 6  m ) 3 5  ( 1 0 . 7  m ) 1 8  ( 5 . 5  m ) 5  ( 1 . 5  m ) 7  ( 2 . 1  m )

1 1 ∕2  ( 4 0  m m 2  ( 0 . 6  m ) 4  ( 1 . 2  m ) 2  ( 0 . 6  m ) 8  ( 2 . 4  m ) 3  ( 0 . 9  m ) 0 1 8  ( 5 . 5  m ) 4 3  ( 1 3 . 1  m ) 2 2  ( 6 . 7  m ) 6  ( 1 . 8  m ) 9  ( 2 . 7  m )
2  ( 5 0  m m ) 2  ( 0 . 6  m ) 5  ( 1 . 5  m ) 3  ( 0 . 9  m ) 1 0  ( 3  m ) 3  ( 0 . 9  m ) 1  ( 0 . 3  m ) 2 4  ( 7 . 3  m ) 5 7  ( 1 7 . 4  m ) 2 8  ( 8 . 5  m ) 7  ( 2 . 1  m ) 1 1  ( 3 . 3  m )

F o r  S I  u n i ts ,  1  i n .  =  2 5  m m ;  1  ft =  0 . 3  m .

Tab l e  1 0 . 4 . 4 ( c )  E q u i val e n t L e n gth  i n  Fe e t o f Fi tti n gs  an d  Val ve s  fo r Typ e  K C o p p e r Tu b e

D i am e te r
( i n . )

4 5  D e gre e
E l b o w

9 0  D e gre e
E l b o w

L o n g-
Rad i u s

E l b o w

Te e  o r C ro s s
(fow tu r n e d

9 0  d e gre e s )

Te e  o r
C ro s s  (fow

s trai gh t
th ro ugh ) G ate  Val ve An gl e  Val ve G l o b e  Val ve

G l o b e  “ Y”
P atte r n  Val ve C o c k Val ve

C h e c k
Val ve

3 ∕4  ( 2 0  m m ) 0 1  ( 0 . 3  m ) 0 3  ( 0 . 9  m ) 1  ( 0 . 3  m ) 0 7  ( 2 . 1  m ) 1 4  ( 4 . 3  m ) 7  ( 2 . 1  m ) 2  ( 0 . 6  m ) 0
1  ( 2 5  m m ) 1  ( 0 . 3  m ) 2  ( 0 . 6  m ) 2  ( 0 . 6  m ) 6  ( 1 . 8  m ) 2  ( 0 . 6  m ) 0 1 4  ( 4 . 3  m ) 3 3  ( 1 0  m ) 1 8  ( 5 . 5  m ) 5  ( 1 . 5  m ) 6  ( 1 . 8  m )

1 1 ∕4  ( 3 2  m m ) 1  ( 0 . 3  m ) 3  ( 0 . 9  m ) 2  ( 0 . 6  m ) 5  ( 1 . 5  m ) 2  ( 0 . 6  m ) 0 1 4  ( 4 . 3  m ) 3 2  ( 9 . 8  m ) 1 6  ( 4 . 9  m ) 5  ( 1 . 5  m ) 6  ( 1 . 8  m )
1 1 ∕2  ( 4 0  m m ) 2  ( 0 . 6  m ) 4  ( 1 . 2  m ) 2  ( 0 . 6  m ) 8  ( 2 . 4  m ) 3  ( 0 . 9  m ) 0 1 8  ( 5 . 5  m ) 4 3  ( 1 3 . 1  m ) 2 2  ( 6 . 7  m ) 6  ( 1 . 8  m ) 9  ( 2 . 7  m )

2  ( 5 0  m m ) 2  ( 0 . 6  m ) 6  ( 1 . 8  m ) 3  ( 0 . 9  m ) 1 2  ( 3 . 7  m ) 4  ( 1 . 2  m ) 1  ( 0 . 3  m ) 2 8  ( 8 . 5  m ) 6 6  ( 2 0 . 1  m ) 3 3  ( 1 0  m ) 8  ( 2 . 4  m ) 1 3  ( 4  m )

F o r  S I  u n i ts ,  1  i n .  =  2 5  m m ;  1  ft =  0 . 3  m .

Tab l e  1 0 . 4 . 4 ( d )  E q u i val e n t L e n gth  i n  Fe e t o f Fi tti n gs  an d  Val ve s  fo r Typ e  L  C o p p e r Tu b e

D i am e te r
( i n . )

4 5  D e gre e
E l b o w

9 0  D e gre e
E l b o w

L o n g-
Rad i u s

E l b o w

Te e  o r C ro s s
(fow tu r n e d

9 0  d e gre e s )

Te e  o r
C ro s s  (fow

s trai gh t
th ro u gh ) G ate  Val ve An gl e  Val ve G l o b e  Val ve

G l o b e  “ Y”
P atte r n  Val ve C o c k Val ve

C h e c k
Val ve

3 ∕4  ( 2 0  m m ) 0 2  ( 0 . 6  m ) 0 4  ( 1 . 2  m ) 1  ( 0 . 3  m ) 0 8  ( 2 . 4  m ) 1 8  ( 5 . 5  m ) 1 0  ( 3  m ) 3  ( 0 . 9  m ) 0
1  ( 2 5  m m ) 1  ( 0 . 3  m ) 3  ( 0 . 9  m ) 3  ( 0 . 9  m ) 7  ( 2 . 1  m ) 2  ( 0 . 6  m ) 0 1 6  ( 4 . 9  m ) 3 8  ( 1 1 . 6  m ) 2 0  ( 6 . 1  m ) 5  ( 2 . 1  m ) 7  ( 2 . 1  m )

1 1 ∕4  ( 3 2  m m ) 1  ( 0 . 3  m ) 3  ( 0 . 9  m ) 2  ( 0 . 6  m ) 6  ( 1 . 8  m ) 2  ( 0 . 6  m ) 0 1 5  ( 4 . 6  m ) 3 5  ( 1 0 . 7  m ) 1 8  ( 5 . 5  m ) 5  ( 1 . 5  m ) 7  ( 2 . 1  m )
1 1 ∕2  ( 4 0  m m ) 2  ( 0 . 6  m ) 4  ( 1 . 2  m ) 2  ( 0 . 6  m ) 9  ( 2 . 7  m ) 3  ( 0 . 9  m ) 0 2 0  ( 6 . 1  m ) 4 7  ( 1 4 . 3  m ) 2 4  ( 7 . 3  m ) 7  ( 2 . 1  m ) 1 0  ( 3  m )

2  ( 5 0  m m ) 2  ( 0 . 6  m ) 6  ( 1 . 8  m ) 4  ( 1 . 2  m ) 1 2  ( 3 . 7  m ) 4  ( 1 . 2  m ) 1  ( 0 . 3  m ) 3 0  ( 9 . 1  m ) 7 1  ( 2 1 . 6  m ) 3 5  ( 1 0 . 7  m ) 9  ( 2 . 7  m ) 1 4  ( 4 . 3  m )

F o r  S I  u n i ts ,  1  i n .  =  2 5  m m ;  1  ft =  0 . 3  m .

Tab l e  1 0 . 4 . 4 ( e )  E q u i val e n t L e n gth  i n  Fe e t o f Fi tti n gs  an d  Val ve s  fo r Typ e  M  C o p p e r Tub e

D i am e te r
( i n . )

4 5  D e gre e
E l b o w

9 0  D e gre e
E l b o w

L o n g-
Rad i u s

E l b o w

Te e  o r
C ro s s  (fow

tur n e d  9 0
d e gre e s )

Te e  o r
C ro s s  (fow

s trai gh t
th ro ugh ) G ate  Val ve An gl e  Val ve G l o b e  Val ve

G l o b e  “ Y”
P atte r n  Val ve C o c k Val ve

C h e c k
Val ve

3 ∕4  ( 2 0  m m ) 0 2  ( 0 . 6  m ) 0 4  ( 1 . 2  m ) 1  ( 0 . 3  m 0 1 0  ( 3  m ) 2 1  ( 6 . 4  m ) 1 1  ( 3 . 3  m ) 3  ( 0 . 9  m ) 0
1  ( 2 5  m m ) 2  ( 0 . 6  m ) 3  ( 0 . 9  m ) 3  ( 0 . 9  m ) 8  ( 2 . 4  m ) 3  ( 0 . 9  m ) 0 1 9  ( 5 . 8  m ) 4 3  ( 1 3 . 1  m ) 2 3  ( 7  m ) 6  ( 1 . 8  m ) 8  ( 2 . 1  m )

1 1 ∕4  ( 3 2  m m ) 1  ( 0 . 3  m ) 3  ( 0 . 9  m ) 2  ( 0 . 6  m ) 7  ( 2 . 1  m ) 2  ( 0 . 6  m ) 0 1 6  ( 4 . 9  m ) 3 8  ( 1 1 . 5  m ) 2 0  ( 6 . 1  m ) 5  ( 1 . 5  m ) 8  ( 2 . 4  m )
1 1 ∕2  ( 4 0  m m ) 2  ( 0 . 6  m ) 5  ( 1 . 5  m ) 2  ( 0 . 6  m ) 9  ( 2 . 7  m ) 3  ( 0 . 9  m ) 0 2 1  ( 6 . 4  m ) 5 0  ( 1 5 . 2  m ) 2 6  ( 7 . 9  m ) 7  ( 2 . 1  m ) 1 1  ( 3 . 3  m )

2  ( 5 0  m m ) 3  ( 0 . 9  m ) 7  ( 2 . 1  m ) 4  ( 1 . 2  m ) 1 3  ( 4  m ) 5  ( 1 . 5  m ) 1  ( 0 . 3  m ) 3 2  ( 9 . 8  m ) 7 5  ( 2 2 . 9  m ) 3 7  ( 1 1 . 3  m ) 9  ( 2 . 7  m ) 1 4  ( 4 . 3  m )

F o r  S I  u n i ts ,  1  i n .  =  2 5  m m ;  1  ft =  0 . 3 0 4 8  m .



1 3 D - 2 8 I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

1 0 . 4 . 7    H yd r a u l i c  c al c u l ati o n  p r o c e d u r e s  i n  ac c o r d an c e  wi th
N F PA 1 3  s h al l  b e  u s e d  fo r  l o o p e d -typ e  s ys te m s .

1 0 . 4 . 7 . 1    Wh e r e  th e  wate r  s u p p l y i s  a p u b l i c  o r  p r i vate  wa te r
m a i n  4  i n .  ( 1 0 0  m m )  n o m i n al  i n  s i z e  o r  l ar g e r,  o n l y th e  s ta ti c
p r e s s u r e  m e as u r e d  at th e  m ai n  s h a l l  b e  r e q u i r e d  fo r  p e r fo r m ‐
i n g h yd r a u l i c  c a l c u l ati o n s .

1 0 . 4 . 8    H yd r a u l i c  c al c u l ati o n  p r o c e d u r e s  i n  ac c o r d an c e  wi th
N F PA 1 3  s h al l  b e  u s e d  fo r  s ys te m s  c o n n e c te d  to  c i ty wa te r
m a i n s  o f l e s s  th a n  4  i n .  ( 1 0 0  m m )  i n  d i a m e te r.

1 0 . 4 . 9  P re s c ri p ti ve  P i p e  S i z i n g M e th o d .    P i p e  s h al l  b e  s i z e d  b y
d e te r m i n i n g  th e  a va i l ab l e  p r e s s u r e  to  o ffs e t fr i c ti o n  l o s s  i n
p i p i n g  an d  i d e n ti fyi n g a  p i p i n g  m ate r i a l ,  d i am e te r,  a n d  l e n g th
u s i n g  th e  e q u ati o n  i n  1 0 . 4 . 9 . 1  a n d  th e  p r o c e d u r e  i n  1 0 . 4 . 9 . 2 .

1 0 . 4 . 9 . 1  Avai l ab l e  P re s s u re  E q u ati o n .    T h e  p r e s s u r e  avai l ab l e
to  o ffs e t fr i c ti o n  l o s s  i n  th e  i n te r i o r  p i p i n g s ys te m  ( Pt)  s h al l  b e

d e te r m i n e d  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g  fo r m u l a:

P P PL PL PL PL Pt svc m d e sp= − − − − −sup

wh e r e :
Pt = p r e s s u r e  u s e d  i n  ap p l yi n g  Ta b l e  1 0 . 4 . 9 . 2 ( a )  th r o u g h

Ta b l e  1 0 . 4 . 9 . 2 ( h )
Psup = p r e s s u r e  avai l a b l e  fr o m  th e  wa te r  s u p p l y s o u r c e

PLsvc = p r e s s u r e  l o s s  i n  th e  wa te r  s e r vi c e  p i p e
PLm = p r e s s u r e  l o s s  i n  th e  wa te r  m e te r

PLd = p r e s s u r e  l o s s  fr o m  d e vi c e s  o th e r  th a n  th e  wate r  m e te r
PLe = p r e s s u r e  l o s s  as s o c i ate d  wi th  c h an g e s  i n  e l e va ti o n

Psp = m ax i m u m  p r e s s u r e  r e q u i r e d  b y a s p r i n kl e r

1 0 . 4 . 9 . 2  C al c u l ati o n  P ro c e d u re .    D e te r m i n a ti o n  o f th e
r e q u i r e d  s i z e  fo r  wa te r  d i s tr i b u ti o n  p i p i n g s h a l l  b e  i n  a c c o r d ‐
a n c e  wi th  th e  fo l l o wi n g  p r o c e d u r e :

( 1 ) Step 1  — Determine Psup.  O b ta i n  th e  s tati c  s u p p l y p r e s s u r e
th a t wi l l  b e  a va i l a b l e  fro m  th e  wate r  m ai n  fr o m  th e  wate r

p u r ve yo r  o r  fr o m  a p r i vate  s o u r c e ,  s u c h  as  a tan k s ys te m ,
a  p r i vate  we l l  s ys te m ,  o r  a c o m b i n a ti o n  o f th e s e .  F o r  a

p r i vate  s o u r c e ,  th e  avai l a b l e  wa te r  s u p p l y p r e s s u r e  s h a l l
b e  b a s e d  o n  th e  m i n i m u m  p r e s s u r e  c o n tr o l  s e tti n g  fo r

th e  p u m p .
( 2 ) Step 2 — Determine PLsvc.  U s e  Tab l e  1 0 . 4 . 9 . 2 ( a)  to  d e te r ‐

m i n e  th e  p r e s s u r e  l o s s  i n  th e  wate r  s e r vi c e  p i p e  b a s e d  o n
th e  s e l e c te d  s i z e  o f th e  wate r  s e r vi c e .

( 3 ) Step 3 — Determine PLm.  U s e  Ta b l e  1 0 . 4 . 4 ( a)  to  d e te r m i n e
th e  p r e s s u r e  l o s s  fr o m  th e  wate r  m e te r  b as e d  o n  th e  s e l e c ‐

te d  wate r  m e te r  s i z e .  Wh e r e  th e  ac tu al  wa te r  m e te r  p r e s ‐
s u r e  l o s s  i s  kn o wn ,  PLm s h a l l  b e  th e  a c tu al  l o s s .

 
[ 1 0 . 4 . 9 . 1 ]

( 4 ) Step 4 — Determine PLd.  D e te r m i n e  th e  p r e s s u r e  l o s s  fr o m
d e vi c e s ,  o th e r  th an  th e  wa te r  m e te r,  i n s tal l e d  i n  th e
p i p i n g  s ys te m  s u p p l yi n g  s p r i n kl e r s ,  s u c h  as  p r e s s u r e -

r e d u c i n g  va l ve s ,  backfow p r e ve n te r s ,  wate r  s o fte n e r s ,  o r
wate r  flters,  ta ki n g i n to  ac c o u n t th e  fo l l o wi n g :

( a) D e vi c e  p r e s s u r e  l o s s e s  s h a l l  b e  b a s e d  o n  th e  d e vi c e
m a n u fac tu r e r ' s  specifcations.

( b ) T h e  fow r ate  u s e d  to  d e te r m i n e  p r e s s u r e  l o s s  s h a l l
b e  th e  r a te  fr o m  S e c ti o n  1 0 . 1 ,  e x c e p t th at 5  gp m
( 2 0  L / m i n )  s h al l  b e  ad d e d  wh e r e  th e  d e vi c e  i s

i n s ta l l e d  i n  a  wa te r  s e r vi c e  p i p e  th a t s u p p l i e s  m o r e
th an  o n e  d we l l i n g.

( c ) As  a n  a l te r n ati ve  to  d e d u c ti n g  p r e s s u r e  l o s s  fo r  a
d e vi c e ,  a n  au to m ati c  b yp as s  va l ve  s h a l l  b e  i n s tal l e d
to  d i ve r t fow a ro u n d  th e  d e vi c e  wh e n  a  s p r i n kl e r

a c ti va te s .
( 5 ) Step 5 — Determine PLe.  U s e  Ta b l e  1 0 . 4 . 9 . 2 ( b )  to  d e te r m i n e

th e  p r e s s u r e  l o s s  as s o c i ate d  wi th  c h an g e s  i n  e l e va ti o n .
T h e  e l e va ti o n  u s e d  i n  ap p l yi n g  th e  tab l e  s h a l l  b e  th e

d i ffe r e n c e  b e twe e n  th e  e l e va ti o n  wh e r e  th e  wate r  s o u r c e
p r e s s u r e  wa s  m e as u r e d  an d  th e  e l e vati o n  o f th e  h i gh e s t

s p r i n kl e r.
( 6 ) Step 6 — Determine PLsp.  D e te r m i n e  th e  m ax i m u m  p r e s s u r e

r e q u i r e d  b y a n y i n d i vi d u al  s p r i n kl e r  b a s e d  o n  th e  fo l l o w‐
i n g :

( a) T h e  a r e a o f c o ve ra ge
( b ) T h e  c e i l i n g  confguration
( c ) T h e  te m p e r atu r e  r a ti n g
( d ) * An y a d d i ti o n al  c o n d i ti o n s  specifed  b y th e  s p r i n kl e r

m a n u fac tu r e r
( 7 ) Step 7 — Calculate PLt.  U s i n g th e  e q u ati o n  i n  1 0 . 4 . 9 . 1 ,

c a l c u l ate  th e  p r e s s u r e  avai l ab l e  to  o ffs e t fr i c ti o n  l o s s  i n
wate r  d i s tr i b u ti o n  p i p i n g  b e twe e n  th e  s e r vi c e  val ve  an d

th e  s p r i n kl e r s .
( 8 ) Step 8 — Determine the maximum allowable pipe length.  U s e

Tab l e  1 0 . 4 . 9 . 2 ( c )  th r o u g h  Ta b l e  1 0 . 4 . 9 . 2 ( h )  to  s e l e c t a
m a te r i al  an d  s i z e  fo r wate r  d i s tr i b u ti o n  p i p i n g.  T h e

p i p i n g  m a te r i al  a n d  s i z e  s h al l  b e  a c c e p ta b l e  i f th e  d e ve l ‐
o p e d  l e n gth  o f p i p e  b e twe e n  th e  s e r vi c e  val ve  a n d  th e

m o s t r e m o te  s p r i n kl e r d o e s  n o t e x c e e d  th e  m ax i m u m
a l l o wab l e  l e n g th  specifed  b y th e  a p p l i c a b l e  tab l e .  I n te r ‐

p o l a ti o n  o f Pt b e twe e n  th e  tab u l ar  val u e s  s h al l  b e  p e r m i t‐
te d .

1 0 . 4 . 9 . 3    T h e  m a x i m u m  al l o wa b l e  l e n g th  o f p i p i n g i n  Tab l e
1 0 . 4 . 9 . 2 ( c )  th r o u g h  Ta b l e  1 0 . 4 . 9 . 2 ( h )  i n c o r p o r ate s  an  ad j u s t‐

m e n t fo r  p i p e  fttings,  a n d  n o  a d d i ti o n al  c o n s i d e r a ti o n  o f fr i c ‐
ti o n  l o s s e s  a s s o c i a te d  wi th  p i p e  fttings  s h a l l  b e  r e q u i r e d .



D I S C H ARGE  AN D  H YD RAU L I C  C AL C U L AT I O N S 1 3 D - 2 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  1 0 . 4 . 9 . 2 ( a)  Wate r S e r vi c e  P re s s u re  L o s s  (PLsvc)

Fl o w Rate *
( gp m )

3 ∕4  i n .  Wate r S e r vi c e  P re s s u re  L o s s
( p s i )

1  i n .  Wate r S e r vi c e  P re s s ure  Lo s s
( p s i )

1 1 ∕4  i n .  Wate r S e r vi c e  P re s s ure  L o s s
( p s i )

4 0  ft o r
l e s s

4 1  ft to
7 5  ft

7 6  ft to
1 0 0  ft

1 0 1  ft to
1 5 0  ft

4 0  ft o r
l e s s

4 1  ft to
7 5  ft

7 6  ft to
1 0 0  ft

1 0 1  ft to
1 5 0  ft

4 0  ft o r
l e s s

4 1  ft to
7 5  ft

7 6  ft to
1 0 0  ft

1 0 1  ft to
1 5 0  ft

8 5 . 1 8 . 7 1 1 . 8 1 7 . 4 1 . 5 2 . 5 3 . 4 5 . 1 0 . 6 1 . 0 1 . 3 1 . 9
1 0 7 . 7 1 3 . 1 1 7 . 8 2 6 . 3 2 . 3 3 . 8 5 . 2 7 . 7 0 . 8 1 . 4 2 . 0 2 . 9
1 2 1 0 . 8 1 8 . 4 2 4 . 9 N P 3 . 2 5 . 4 7 . 3 1 0 . 7 1 . 2 2 . 0 2 . 7 4 . 0
1 4 1 4 . 4 2 4 . 5 N P N P 4 . 2 7 . 1 9 . 6 1 4 . 3 1 . 6 2 . 7 3 . 6 5 . 4
1 6 1 8 . 4 N P N P N P 5 . 4 9 . 1 1 2 . 4 1 8 . 3 2 . 0 3 . 4 4 . 7 6 . 9
1 8 2 2 . 9 N P N P N P 6 . 7 1 1 . 4 1 5 . 4 2 2 . 7 2 . 5 4 . 3 5 . 8 8 . 6
2 0 2 7 . 8 N P N P N P 8 . 1 1 3 . 8 1 8 . 7 2 7 . 6 3 . 1 5 . 2 7 . 0 1 0 . 4
2 2 N P N P N P N P 9 . 7 1 6 . 5 2 2 . 3 N P 3 . 7 6 . 2 8 . 4 1 2 . 4
2 4 N P N P N P N P 1 1 . 4 1 9 . 3 2 6 . 2 N P 4 . 3 7 . 3 9 . 9 1 4 . 6
2 6 N P N P N P N P 1 3 . 2 2 2 . 4 N P N P 5 . 0 8 . 5 1 1 . 4 1 6 . 9
2 8 N P N P N P N P 1 5 . 1 2 5 . 7 N P N P 5 . 7 9 . 7 1 3 . 1 1 9 . 4
3 0 N P N P N P N P 1 7 . 2 N P N P N P 6 . 5 1 1 . 0 1 4 . 9 2 2 . 0
3 2 N P N P N P N P 1 9 . 4 N P N P N P 7 . 3 1 2 . 4 1 6 . 8 2 4 . 8
3 4 N P N P N P N P 2 1 . 7 N P N P N P 8 . 2 1 3 . 9 1 8 . 8 N P
3 6 N P N P N P N P 2 4 . 1 N P N P N P 9 . 1 1 5 . 4 2 0 . 9 N P

2 0  m m  P i p e 2 5  m m  P i p e 3 2  m m  P i p e

Rate *
( L / m i n )

1 2  m  o r 
l e s s

1 3  m  to 2 3  m  to 3 1  m  to 1 2  m  o r 
l e s s

1 3  m  to 2 3  m  to 3 1  m  to 1 2  m  o r 
l e s s

1 3  m  to 2 3  m  to 3 1  m  to
2 3  m 3 0  m 4 9  m 2 3  m 3 0  m 4 9  m 2 3  m 3 0  m 4 9  m

3 0 0 . 4 0 . 6 0 . 8 1 . 2 0 . 1 0 . 2 0 . 2 0 . 4 0 . 0 0 . 1 0 . 1 0 . 1
3 8 0 . 5 0 . 9 1 . 2 1 . 8 0 . 2 0 . 3 0 . 4 0 . 5 0 . 1 0 . 1 0 . 1 0 . 2
4 5 0 . 7 1 . 3 1 . 7 N P 0 . 2 0 . 4 0 . 5 0 . 7 0 . 1 0 . 1 0 . 2 0 . 3
5 3 1 . 0 1 . 7 N P N P 0 . 3 0 . 5 0 . 7 1 . 0 0 . 1 0 . 2 0 . 2 0 . 4
6 1 1 . 3 N P N P N P 0 . 4 0 . 6 0 . 9 1 . 3 0 . 1 0 . 2 0 . 3 0 . 5
6 8 1 . 6 N P N P N P 0 . 5 0 . 8 1 . 1 1 . 6 0 . 2 0 . 3 0 . 4 0 . 6
7 6 1 . 9 N P N P N P 0 . 6 1 . 0 1 . 3 1 . 9 0 . 2 0 . 4 0 . 5 0 . 7
8 3 N P N P N P N P 0 . 7 1 . 1 1 . 5 N P 0 . 3 0 . 4 0 . 6 0 . 9
9 1 N P N P N P N P 0 . 8 1 . 3 1 . 8 N P 0 . 3 0 . 5 0 . 7 1 . 0
9 8 N P N P N P N P 0 . 9 1 . 5 N P N P 0 . 3 0 . 6 0 . 8 1 . 2

1 0 6 N P N P N P N P 1 . 0 1 . 8 N P N P 0 . 4 0 . 7 0 . 9 1 . 3
1 1 4 N P N P N P N P 1 . 2 N P N P N P 0 . 4 0 . 8 1 . 0 1 . 5
1 2 1 N P N P N P N P 1 . 3 N P N P N P 0 . 5 0 . 9 1 . 2 1 . 7
1 2 9 N P N P N P N P 1 . 5 N P N P N P 0 . 6 1 . 0 1 . 3 N P
1 3 6 N P N P N P N P 1 . 7 N P N P N P 0 . 6 1 . 1 1 . 4 N P

N P :  N o t p e r m i tte d .  P r e s s u r e  l o s s  e x c e e d s  r e a s o n a b l e  l i m i ts .
N o te s :
( 1 )  Val u e s  a r e  ap p l i c a b l e  fo r  u n d e r g r o u n d  p i p i n g  m ate r i a l s  p e r m i tte d  b y th e  l o c a l  p l u m b i n g  c o d e  a n d  ar e  b as e d  o n  an  S D R o f 1 1  a n d  a  H a z e n -
Wi l l i a m s  C fa c to r o f 1 5 0 .
( 2 )  Val u e s  i n c l u d e  th e  fo l l o wi n g  l e n g th  a l l o wan c e s  fo r  fttings:  2 5  p e r c e n t l e n g th  i n c r e a s e  fo r  ac tu a l  l e n g th s  u p  to  1 0 0  ft ( 3 0 . 5  m )  a n d  1 5  p e r c e n t
l e n g th  i n c r e a s e  fo r  a c tu a l  l e n g th s  o ve r  1 0 0  ft ( 3 0 . 5  m ) .
* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .  Ad d  5  g p m  ( 1 8 . 9  L / m i n )  to  th e  fow r a te  r e q u i r e d  b y 1 0 . 4 . 9 . 2 ,  S te p  4 ,  wh e r e  th e  wa te r  s e r vi c e  p i p e  s u p p l i e s
m o r e  th an  o n e  d we l l i n g .

Δ Tab l e  1 0 . 4 . 9 . 2 ( b )  E l e vati o n  L o s s  (PLe)

E l e vati o n  P re s s u re  L o s s

ft m  p s i b ar

5 1 . 5 2 . 2 0 . 1 5
1 0 3 4 . 4 0 . 3 0
1 5 4 . 6 6 . 5 0 . 4 5
2 0 6 . 1 8 . 7 0 . 6
2 5 7 . 6 1 0 . 9 0 . 7 5
3 0 9 . 1 1 3 . 0 0 . 8 9

3 5 1 1 1 5 . 2 1 . 0
4 0 1 2 1 7 . 4 1 . 2



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 3 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ Tab l e  1 0 . 4 . 9 . 2 ( c )  Al l o wab l e  P i p e  L e n gth  fo r 3 ∕4  i n .  Typ e  M  C o p p e r Wate r Tub i n g

S p ri n kl e r Fl o w
Rate *  ( gp m )

Wate r
D i s tri b u ti o n

S i z e  ( i n . )

Avai l ab l e  P re s s u re ,  Pt ( p s i )

1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  F ar th e s t S p ri n k l e r ( ft)

8 3 ∕4 2 1 7 2 8 9 3 6 1 4 3 4 5 0 6 5 7 8 6 5 0 7 2 3 7 9 5 8 6 7
9 3 ∕4 1 7 4 2 3 2 2 9 1 3 4 9 4 0 7 4 6 5 5 2 3 5 8 1 6 3 9 6 9 7

1 0 3 ∕4 1 4 3 1 9 1 2 3 9 2 8 7 3 3 5 3 8 3 4 3 0 4 7 8 5 2 6 5 7 4
1 1 3 ∕4 1 2 0 1 6 0 2 0 0 2 4 1 2 8 1 3 2 1 3 6 1 4 0 1 4 4 1 4 8 1
1 2 3 ∕4 1 0 2 1 3 7 1 7 1 2 0 5 2 3 9 2 7 3 3 0 7 3 4 1 3 7 5 4 1 0
1 3 3 ∕4 8 8 1 1 8 1 4 7 1 7 7 2 0 6 2 3 5 2 6 5 2 9 4 3 2 4 3 5 3

1 4 3 ∕4 7 7 1 0 3 1 2 8 1 5 4 1 8 0 2 0 5 2 3 1 2 5 7 2 8 2 3 0 8
1 5 3 ∕4 6 8 9 0 1 1 3 1 3 6 1 5 8 1 8 1 2 0 3 2 2 6 2 4 8 2 7 1
1 6 3 ∕4 6 0 8 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0 2 0 0 2 2 0 2 4 1
1 7 3 ∕4 5 4 7 2 9 0 1 0 8 1 2 5 1 4 3 1 6 1 1 7 9 1 9 7 2 1 5
1 8 3 ∕4 4 8 6 4 8 1 9 7 1 1 3 1 2 9 1 4 5 1 6 1 1 7 7 1 9 3
1 9 3 ∕4 4 4 5 8 7 3 8 8 1 0 2 1 1 7 1 3 1 1 4 6 1 6 0 1 7 5

2 0 3 ∕4 4 0 5 3 6 6 8 0 9 3 1 0 6 1 1 9 1 3 3 1 4 6 1 5 9
2 1 3 ∕4 3 6 4 8 6 1 7 3 8 5 9 7 1 0 9 1 2 1 1 3 3 1 4 5
2 2 3 ∕4 3 3 4 4 5 6 6 7 7 8 8 9 1 0 0 1 1 1 1 2 2 1 3 3
2 3 3 ∕4 3 1 4 1 5 1 6 1 7 2 8 2 9 2 1 0 2 1 1 3 1 2 3
2 4 3 ∕4 2 8 3 8 4 7 5 7 6 6 7 6 8 5 9 5 1 0 4 1 1 4

2 5 3 ∕4 2 6 3 5 4 4 5 3 6 1 7 0 7 9 8 8 9 7 1 0 5
2 6 3 ∕4 2 4 3 3 4 1 4 9 5 7 6 5 7 3 8 2 9 0 9 8
2 7 3 ∕4 2 3 3 0 3 8 4 6 5 3 6 1 6 9 7 6 8 4 9 1
2 8 3 ∕4 2 1 2 8 3 6 4 3 5 0 5 7 6 4 7 1 7 8 8 5
2 9 3 ∕4 2 0 2 7 3 3 4 0 4 7 5 3 6 0 6 7 7 3 8 0
3 0 3 ∕4 1 9 2 5 3 1 3 8 4 4 5 0 5 6 6 3 6 9 7 5
3 1 3 ∕4 1 8 2 4 2 9 3 5 4 1 4 7 5 3 5 9 6 5 7 1
3 2 3 ∕4 1 7 2 2 2 8 3 3 3 9 4 4 5 0 5 6 6 1 6 7
3 3 3 ∕4 1 6 2 1 2 6 3 2 3 7 4 2 4 7 5 3 5 8 6 3
3 4 3 ∕4 N P 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

3 5 3 ∕4 N P 1 9 2 4 2 8 3 3 3 8 4 2 4 7 5 2 5 7
3 6 3 ∕4 N P 1 8 2 2 2 7 3 1 3 6 4 0 4 5 4 9 5 4

3 7 3 ∕4 N P 1 7 2 1 2 6 3 0 3 4 3 8 4 3 4 7 5 1
3 8 3 ∕4 N P 1 6 2 0 2 4 2 8 3 2 3 6 4 0 4 5 4 9

3 9 3 ∕4 N P 1 5 1 9 2 3 2 7 3 1 3 5 3 9 4 2 4 6
4 0 3 ∕4 N P N P 1 8 2 2 2 6 2 9 3 3 3 7 4 0 4 4

S p ri n k l e r Fl o w Rate
( L / m i n )

Avai l ab l e  P re s s u re  Pt ( b ar)

1 . 0 1 . 4 1 . 7 2 . 1 2 . 4 2 . 8 2 . 9 3 . 4 3 . 8 4 . 1

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  F ar th e s t S p ri n k l e r ( m )

3 0 6 6 8 8 1 1 0 1 3 2 1 5 4 1 7 6 1 9 8 2 2 0 2 4 2 2 6 4
3 4 5 3 7 1 8 9 1 0 6 1 2 4 1 4 2 1 5 9 1 7 7 1 9 5 2 1 2
3 8 4 4 5 8 7 3 8 7 1 0 2 1 1 7 1 3 1 1 4 6 1 6 0 1 7 5
4 2 3 7 4 9 6 1 7 3 8 6 9 8 1 1 0 1 2 2 1 3 4 1 4 7
4 5 3 1 4 2 5 2 6 2 7 3 8 3 9 4 1 0 4 1 1 4 1 2 5
4 9 2 7 3 6 4 5 5 4 6 3 7 2 8 1 9 0 9 9 1 0 8
5 3 2 3 3 1 3 9 4 7 5 5 6 2 7 0 7 8 8 6 9 4
5 7 2 1 2 7 3 4 4 1 4 8 5 5 6 2 6 9 7 6 8 3
6 1 1 8 2 4 3 0 3 7 4 3 4 9 5 5 6 1 6 7 7 3
6 4 1 6 2 2 2 7 3 3 3 8 4 4 4 9 5 5 6 0 6 6
6 8 1 5 2 0 2 5 3 0 3 4 3 9 4 4 4 9 5 4 5 9
7 2 1 3 1 8 2 2 2 7 3 1 3 6 4 0 4 5 4 9 5 3
7 6 1 2 1 6 2 0 2 4 2 8 3 2 3 6 4 1 4 5 4 8
7 9 1 1 1 5 1 9 2 2 2 6 3 0 3 3 3 7 4 1 4 4
8 3 1 0 1 3 1 7 2 0 2 4 2 7 3 0 3 4 3 7 4 1
8 7 9 . 4 1 2 1 6 1 9 2 2 2 5 2 8 3 1 3 4 3 7
9 1 8 . 5 1 2 1 4 1 7 2 0 2 3 2 6 2 9 3 2 3 5

9 5 7 . 9 1 1 1 3 1 6 1 9 2 1 2 4 2 7 3 0 3 2
9 8 7 . 3 1 0 1 2 1 5 1 7 2 0 2 2 2 5 2 7 3 0

1 0 2 7 . 0 9 . 1 1 2 1 4 1 6 1 9 2 1 2 3 2 6 2 8
1 0 6 6 . 4 8 . 5 1 1 1 3 1 5 1 7 2 0 2 2 2 4 2 6
1 1 0 6 . 1 8 . 2 1 0 1 2 1 4 1 6 1 8 2 0 2 2 2 4
1 1 4 5 . 8 7 . 6 9 . 4 1 2 1 3 1 5 1 7 1 9 2 1 2 3
1 1 7 5 . 5 7 . 3 8 . 8 1 1 1 2 1 4 1 6 1 8 2 0 2 2
1 2 1 5 . 2 6 . 7 8 . 5 1 0 1 2 1 3 1 5 1 7 1 9 2 0
1 2 5 4 . 9 6 . 4 7 . 9 9 . 8 1 1 1 3 1 4 1 6 1 8 1 9
1 2 9 N P 6 . 1 7 . 6 9 . 1 1 1 1 2 1 4 1 5 1 7 1 8
1 3 2 N P 5 . 8 7 . 3 8 . 5 1 0 1 2 1 3 1 4 1 6 1 7
1 3 6 N P 5 . 5 6 . 7 8 . 2 9 . 4 1 1 1 2 1 4 1 5 1 6
1 4 0 N P 5 . 2 6 . 4 7 . 9 9 . 1 1 0 1 2 1 3 1 4 1 6
1 4 4 N P 4 . 9 6 . 1 7 . 3 8 . 5 9 . 8 1 1 1 2 1 4 1 5
1 4 8 N P 4 . 6 5 . 8 7 . 0 8 . 2 9 . 4 1 1 1 2 1 3 1 4
1 5 1 N P N P 5 . 5 6 . 7 7 . 9 8 . 8 1 0 1 1 1 2 1 3

N P :  N o t p e r m i tte d .
* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  1 0 . 4 . 9 . 2 ( d )  Al l o wab l e  P i p e  L e n gth  fo r 1  i n .  Typ e  M  C o p p e r Wate r Tu b i n g

S p ri n kl e r Fl o w
Rate *

( gp m )

Wate r
D i s tri b u ti o n

S i z e
( i n . )

Avai l ab l e  P re s s u re ,  Pt ( p s i )

1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n k l e r ( ft)

8 1 8 0 6 1 0 7 5 1 3 4 3 1 6 1 2 1 8 8 1 2 1 4 9 2 4 1 8 2 6 8 7 2 9 5 5 3 2 2 4
9 1 6 4 8 8 6 4 1 0 8 0 1 2 9 6 1 5 1 2 1 7 2 8 1 9 4 5 2 1 6 1 2 3 7 7 2 5 9 3

1 0 1 5 3 3 7 1 1 8 8 9 1 0 6 7 1 2 4 5 1 4 2 2 1 6 0 0 1 7 7 8 1 9 5 6 2 1 3 4
1 1 1 4 4 7 5 9 6 7 4 5 8 9 4 1 0 4 3 1 1 9 2 1 3 4 1 1 4 9 1 1 6 4 0 1 7 8 9
1 2 1 3 8 1 5 0 8 6 3 4 7 6 1 8 8 8 1 0 1 5 1 1 4 2 1 2 6 9 1 3 9 6 1 5 2 3
1 3 1 3 2 8 4 3 8 5 4 7 6 5 7 7 6 6 8 7 5 9 8 5 1 0 9 4 1 2 0 4 1 3 1 3
1 4 1 2 8 6 3 8 2 4 7 7 5 7 2 6 6 8 7 6 3 8 5 9 9 5 4 1 0 4 9 1 1 4 5
1 5 1 2 5 2 3 3 6 4 2 0 5 0 4 5 8 8 6 7 2 7 5 6 8 4 0 9 2 4 1 0 0 8
1 6 1 2 2 4 2 9 8 3 7 3 4 4 7 5 2 2 5 9 6 6 7 1 7 4 5 8 2 0 8 9 4
1 7 1 2 0 0 2 6 6 3 3 3 4 0 0 4 6 6 5 3 3 6 0 0 6 6 6 7 3 3 7 9 9
1 8 1 1 8 0 2 4 0 3 0 0 3 6 0 4 2 0 4 7 9 5 3 9 5 9 9 6 5 9 7 1 9
1 9 1 1 6 3 2 1 7 2 7 1 3 2 5 3 8 0 4 3 4 4 8 8 5 4 2 5 9 7 6 5 1
2 0 1 1 4 8 1 9 7 2 4 7 2 9 6 3 4 5 3 9 5 4 4 4 4 9 3 5 4 3 5 9 2
2 1 1 1 3 5 1 8 0 2 2 5 2 7 0 3 1 5 3 6 0 4 0 6 4 5 1 4 9 6 5 4 1
2 2 1 1 2 4 1 6 5 2 0 7 2 4 8 2 8 9 3 3 1 3 7 2 4 1 3 4 5 5 4 9 6
2 3 1 1 1 4 1 5 2 1 9 0 2 2 8 2 6 7 3 0 5 3 4 3 3 8 1 4 1 9 4 5 7
2 4 1 1 0 6 1 4 1 1 7 6 2 1 1 2 4 6 2 8 2 3 1 7 3 5 2 3 8 7 4 2 2
2 5 1 9 8 1 3 1 1 6 3 1 9 6 2 2 8 2 6 1 2 9 4 3 2 6 3 5 9 3 9 2
2 6 1 9 1 1 2 1 1 5 2 1 8 2 2 1 2 2 4 3 2 7 3 3 0 4 3 3 4 3 6 4
2 7 1 8 5 1 1 3 1 4 2 1 7 0 1 9 8 2 2 6 2 5 5 2 8 3 3 1 1 3 4 0
2 8 1 7 9 1 0 6 1 3 2 1 5 9 1 8 5 2 1 2 2 3 8 2 6 5 2 9 1 3 1 8
2 9 1 7 4 9 9 1 2 4 1 4 9 1 7 4 1 9 8 2 2 3 2 4 8 2 7 3 2 9 8
3 0 1 7 0 9 3 1 1 6 1 4 0 1 6 3 1 8 6 2 1 0 2 3 3 2 5 6 2 8 0
3 1 1 6 6 8 8 1 1 0 1 3 2 1 5 3 1 7 5 1 9 7 2 1 9 2 4 1 2 6 3
3 2 1 6 2 8 3 1 0 3 1 2 4 1 4 5 1 6 5 1 8 6 2 0 7 2 2 7 2 4 8
3 3 1 5 9 7 8 9 8 1 1 7 1 3 7 1 5 6 1 7 6 1 9 5 2 1 5 2 3 4
3 4 1 5 5 7 4 9 2 1 1 1 1 2 9 1 4 8 1 6 6 1 8 5 2 0 3 2 2 2
3 5 1 5 3 7 0 8 8 1 0 5 1 2 3 1 4 0 1 5 8 1 7 5 1 9 3 2 1 0
3 6 1 5 0 6 6 8 3 1 0 0 1 1 6 1 3 3 1 5 0 1 6 6 1 8 3 1 9 9
3 7 1 4 7 6 3 7 9 9 5 1 1 1 1 2 6 1 4 2 1 5 8 1 7 4 1 9 0
3 8 1 4 5 6 0 7 5 9 0 1 0 5 1 2 0 1 3 5 1 5 0 1 6 5 1 8 1
3 9 1 4 3 5 7 7 2 8 6 1 0 0 1 1 5 1 2 9 1 4 3 1 5 8 1 7 2
4 0 1 4 1 5 5 6 8 8 2 9 6 1 0 9 1 2 3 1 3 7 1 5 0 1 6 4

S p ri n kl e r Fl o w Rate
( L / m i n )

Avai l ab l e  P re s s u re  Pt ( b ar)

1 . 0 1 . 4 1 . 7 2 . 1 2 . 4 2 . 8 2 . 9 3 . 4 3 . 8 4 . 1

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( m )

3 0 2 4 6 3 2 8 4 0 9 4 9 1 5 7 3 6 5 5 7 3 7 8 1 9 9 0 1 9 8 3
3 4 1 9 8 2 6 3 3 2 9 3 9 5 4 6 1 5 2 7 5 9 3 6 5 9 7 2 5 7 9 0
3 8 1 6 2 2 1 7 2 7 1 3 2 5 3 7 9 4 3 3 4 8 8 5 4 2 5 9 6 6 5 0
4 2 1 3 6 1 8 2 2 2 7 2 7 2 3 1 8 3 6 3 4 0 9 4 5 4 5 0 0 5 4 5
4 5 1 1 6 1 5 5 1 9 3 2 3 2 2 7 1 3 0 9 3 4 8 3 8 7 4 2 6 4 6 4
4 9 1 0 0 1 3 4 1 6 7 2 0 0 2 3 3 2 6 7 3 0 0 3 3 3 3 6 7 4 0 0
5 3 8 7 1 1 6 1 4 5 1 7 4 2 0 4 2 3 3 2 6 2 2 9 1 3 2 0 3 4 9
5 7 7 7 1 0 2 1 2 8 1 5 4 1 7 9 2 0 5 2 3 0 2 5 6 2 8 2 3 0 7
6 1 6 8 9 1 1 1 4 1 3 6 1 5 9 1 8 2 2 0 5 2 2 7 2 5 0 2 7 2
6 4 6 1 8 1 1 0 1 1 2 2 1 4 2 1 6 2 1 8 3 2 0 3 2 2 3 2 4 4
6 8 5 5 7 3 9 1 1 1 0 1 2 8 1 4 6 1 6 4 1 8 3 2 0 1 2 1 9
7 2 5 0 6 6 8 3 9 9 1 1 6 1 3 2 1 4 9 1 6 5 1 8 2 1 9 8
7 6 4 5 6 0 7 5 9 0 1 0 5 1 2 0 1 3 5 1 5 0 1 6 6 1 8 0
7 9 4 1 5 5 6 9 8 2 9 6 1 1 0 1 2 4 1 3 7 1 5 1 1 6 5
8 3 3 8 5 0 6 3 7 6 8 8 1 0 1 1 1 3 1 2 6 1 3 9 1 5 1
8 7 3 5 4 6 5 8 6 9 8 1 9 3 1 0 5 1 1 6 1 2 8 1 3 9
9 1 3 2 4 3 5 4 6 4 7 5 8 6 9 7 1 0 7 1 1 8 1 2 9
9 5 3 0 4 0 5 0 6 0 6 9 8 0 9 0 9 9 1 0 9 1 1 9
9 8 2 8 3 7 4 6 5 5 6 5 7 4 8 3 9 3 1 0 2 1 1 1

1 0 2 2 6 3 4 4 3 5 2 6 0 6 9 7 8 8 6 9 5 1 0 4
1 0 6 2 4 3 2 4 0 4 8 5 6 6 5 7 3 8 1 8 9 9 7
1 1 0 2 3 3 0 3 8 4 5 5 3 6 0 6 8 7 6 8 3 9 1
1 1 4 2 1 2 8 3 5 4 3 5 0 5 7 6 4 7 1 7 8 8 5
1 1 7 2 0 2 7 3 4 4 0 4 7 5 3 6 0 6 7 7 3 8 0
1 2 1 1 9 2 5 3 1 3 8 4 4 5 0 5 7 6 3 6 9 7 6
1 2 5 1 8 2 4 3 0 3 6 4 2 4 8 5 4 5 9 6 6 7 1
1 2 9 1 7 2 3 2 8 3 4 3 9 4 5 5 1 5 6 6 2 6 8
1 3 2 1 6 2 1 2 7 3 2 3 7 4 3 4 8 5 3 5 9 6 4
1 3 6 1 5 2 0 2 5 3 0 3 5 4 1 4 6 5 1 5 6 6 1
1 4 0 1 4 1 9 2 4 2 9 3 4 3 8 4 3 4 8 5 3 5 8
1 4 4 1 4 1 8 2 3 2 7 3 2 3 7 4 1 4 6 5 0 5 5
1 4 8 1 3 1 7 2 2 2 6 3 0 3 5 3 9 4 4 4 8 5 2
1 5 1 1 2 1 7 2 1 2 5 2 9 3 3 3 7 4 2 4 6 5 0

* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 3 2

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ Tab l e  1 0 . 4 . 9 . 2 ( e )  Al l o wab l e  P i p e  L e n gth  fo r 3 ∕4  i n .  C P VC  ( I P S )  P i p e

S p ri n kl e r Fl o w
Rate *

( gp m )

Wate r
D i s tri b u ti o n

S i z e
( i n . )

Avai l ab l e  P re s s u re ,  Pt ( p s i )

1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( ft)

8 3 ∕4 3 4 8 4 6 5 5 8 1 6 9 7 8 1 3 9 2 9 1 0 4 5 1 1 6 1 1 2 7 8 1 3 9 4
9 3 ∕4 2 8 0 3 7 4 4 6 7 5 6 0 6 5 4 7 4 7 8 4 1 9 3 4 1 0 2 7 1 1 2 1

1 0 3 ∕4 2 3 1 3 0 7 3 8 4 4 6 1 5 3 8 6 1 5 6 9 2 7 6 9 8 4 5 9 2 2
1 1 3 ∕4 1 9 3 2 5 8 3 2 2 3 8 7 4 5 1 5 1 5 5 8 0 6 4 4 7 0 9 7 7 3

1 2 3 ∕4 1 6 5 2 1 9 2 7 4 3 2 9 3 8 4 4 3 9 4 9 4 5 4 9 6 0 3 6 5 8
1 3 3 ∕4 1 4 2 1 8 9 2 3 7 2 8 4 3 3 1 3 7 8 4 2 6 4 7 3 5 2 0 5 6 8

1 4 3 ∕4 1 2 4 1 6 5 2 0 6 2 4 7 2 8 9 3 3 0 3 7 1 4 1 2 4 5 4 4 9 5
1 5 3 ∕4 1 0 9 1 4 5 1 8 2 2 1 8 2 5 4 2 9 0 3 2 7 3 6 3 3 9 9 4 3 6

1 6 3 ∕4 9 7 1 2 9 1 6 1 1 9 3 2 2 6 2 5 8 2 9 0 3 2 2 3 5 4 3 8 7
1 7 3 ∕4 8 6 1 1 5 1 4 4 1 7 3 2 0 2 2 3 0 2 5 9 2 8 8 3 1 7 3 4 6

1 8 3 ∕4 7 8 1 0 4 1 3 0 1 5 5 1 8 1 2 0 7 2 3 3 2 5 9 2 8 5 3 1 1
1 9 3 ∕4 7 0 9 4 1 1 7 1 4 1 1 6 4 1 8 8 2 1 1 2 3 4 2 5 8 2 8 1

2 0 3 ∕4 6 4 8 5 1 0 7 1 2 8 1 4 9 1 7 1 1 9 2 2 1 3 2 3 5 2 5 6
2 1 3 ∕4 5 8 7 8 9 7 1 1 7 1 3 6 1 5 6 1 7 5 1 9 5 2 1 4 2 3 4

2 2 3 ∕4 5 4 7 1 8 9 1 0 7 1 2 5 1 4 3 1 6 1 1 7 9 1 9 7 2 1 4
2 3 3 ∕4 4 9 6 6 8 2 9 9 1 1 5 1 3 2 1 4 8 1 6 5 1 8 1 1 9 8

2 4 3 ∕4 4 6 6 1 7 6 9 1 1 0 7 1 2 2 1 3 7 1 5 2 1 6 7 1 8 3
2 5 3 ∕4 4 2 5 6 7 1 8 5 9 9 1 1 3 1 2 7 1 4 1 1 5 5 1 6 9

2 6 3 ∕4 3 9 5 2 6 6 7 9 9 2 1 0 5 1 1 8 1 3 1 1 4 4 1 5 7
2 7 3 ∕4 3 7 4 9 6 1 7 3 8 6 9 8 1 1 0 1 2 2 1 3 5 1 4 7

2 8 3 ∕4 3 4 4 6 5 7 6 9 8 0 9 2 1 0 3 1 1 4 1 2 6 1 3 7
2 9 3 ∕4 3 2 4 3 5 4 6 4 7 5 8 6 9 6 1 0 7 1 1 8 1 2 9

3 0 3 ∕4 3 0 4 0 5 0 6 0 7 0 8 1 9 1 1 0 1 1 1 1 1 2 1
3 1 3 ∕4 2 8 3 8 4 7 5 7 6 6 7 6 8 5 9 5 1 0 4 1 1 4

3 2 3 ∕4 2 7 3 6 4 5 5 4 6 3 7 1 8 0 8 9 9 8 1 0 7
3 3 3 ∕4 2 5 3 4 4 2 5 1 5 9 6 8 7 6 8 4 9 3 1 0 1

3 4 3 ∕4 2 4 3 2 4 0 4 8 5 6 6 4 7 2 8 0 8 8 9 6
3 5 3 ∕4 2 3 3 0 3 8 4 5 5 3 6 1 6 8 7 6 8 3 9 1
3 6 3 ∕4 2 2 2 9 3 6 4 3 5 0 5 7 6 5 7 2 7 9 8 6
3 7 3 ∕4 2 0 2 7 3 4 4 1 4 8 5 5 6 1 6 8 7 5 8 2
3 8 3 ∕4 2 0 2 6 3 3 3 9 4 6 5 2 5 9 6 5 7 2 7 8
3 9 3 ∕4 1 9 2 5 3 1 3 7 4 3 5 0 5 6 6 2 6 8 7 4
4 0 3 ∕4 1 8 2 4 3 0 3 5 4 1 4 7 5 3 5 9 6 5 7 1

S p ri n k l e r Fl o w Rate
( L / m i n )

Avai l ab l e  P re s s u re  Pt ( b ar)

1 . 0 1 . 4 1 . 7 2 . 1 2 . 4 2 . 8 2 . 9 3 . 4 3 . 8 4 . 1

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( m )

3 0 1 0 6 1 4 2 1 7 7 2 1 2 2 4 8 2 8 3 3 1 9 3 5 4 3 9 0 4 2 5
3 4 8 5 1 1 4 1 4 2 1 7 1 1 9 9 2 2 8 2 5 6 2 8 5 3 1 3 3 4 2
3 8 7 0 9 4 1 1 7 1 4 1 1 6 4 1 8 7 2 1 1 2 3 4 2 5 8 2 8 1
4 2 5 9 7 9 9 8 1 1 8 1 3 7 1 5 7 1 7 7 1 9 6 2 1 6 2 3 6
4 5 5 0 6 7 8 4 1 0 0 1 1 7 1 3 4 1 5 1 1 6 7 1 8 4 2 0 1
4 9 4 3 5 8 7 2 8 7 1 0 1 1 1 5 1 3 0 1 4 4 1 5 8 1 7 3
5 3 3 8 5 0 6 3 7 5 8 8 1 0 1 1 1 3 1 2 6 1 3 8 1 5 1
5 7 3 3 4 4 5 5 6 6 7 7 8 8 1 0 0 1 1 1 1 2 2 1 3 3
6 1 3 0 3 9 4 9 5 9 6 9 7 9 8 8 9 8 1 0 8 1 1 8
6 4 2 6 3 5 4 4 5 3 6 2 7 0 7 9 8 8 9 7 1 0 5
6 8 2 4 3 2 4 0 4 7 5 5 6 3 7 1 7 9 8 7 9 5
7 2 2 1 2 9 3 6 4 3 5 0 5 7 6 4 7 1 7 9 8 6
7 6 2 0 2 6 3 3 3 9 4 5 5 2 5 9 6 5 7 2 7 8
7 9 1 8 2 4 3 0 3 6 4 1 4 8 5 3 5 9 6 5 7 1
8 3 1 6 2 2 2 7 3 3 3 8 4 4 4 9 5 5 6 0 6 5
8 7 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0
9 1 1 4 1 9 2 3 2 8 3 3 3 7 4 2 4 6 5 1 5 6
9 5 1 3 1 7 2 2 2 6 3 0 3 4 3 9 4 3 4 7 5 2
9 8 1 2 1 6 2 0 2 4 2 8 3 2 3 6 4 0 4 4 4 8

1 0 2 1 1 1 5 1 9 2 2 2 6 3 0 3 4 3 7 4 1 4 5
1 0 6 1 0 1 4 1 7 2 1 2 4 2 8 3 1 3 5 3 8 4 2
1 1 0 1 0 1 3 1 6 2 0 2 3 2 6 2 9 3 3 3 6 3 9
1 1 4 9 . 1 1 2 1 5 1 8 2 1 2 5 2 8 3 1 3 4 3 7
1 1 7 8 . 5 1 2 1 4 1 7 2 0 2 3 2 6 2 9 3 2 3 5
1 2 1 8 . 2 1 1 1 4 1 6 1 9 2 2 2 4 2 7 3 0 3 3
1 2 5 7 . 6 1 0 1 3 1 6 1 8 2 1 2 3 2 6 2 8 3 1
1 2 9 7 . 3 1 0 1 2 1 5 1 7 2 0 2 2 2 4 2 7 2 9
1 3 2 7 . 0 9 . 1 1 2 1 4 1 6 1 9 2 1 2 3 2 5 2 8
1 3 6 6 . 7 8 . 8 1 1 1 3 1 5 1 7 2 0 2 2 2 4 2 6
1 4 0 6 . 1 8 . 2 1 0 1 2 1 5 1 7 1 9 2 1 2 3 2 5
1 4 4 6 . 1 7 . 9 1 0 1 2 1 4 1 6 1 8 2 0 2 2 2 4
1 4 8 5 . 8 7 . 6 9 . 4 1 1 1 3 1 5 1 7 1 9 2 1 2 3
1 5 1 5 . 5 7 . 3 9 . 1 1 1 1 2 1 4 1 6 1 8 2 0 2 2

* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .



D I S C H ARGE  AN D  H YD RAU L I C  C AL C U L AT I O N S 1 3 D - 3 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  1 0 . 4 . 9 . 2 ( f)  Al l o wab l e  P i p e  L e n gth  fo r 1  i n .  C P VC  ( I P S )  P i p e

S p ri n kl e r Fl o w
Rate *

( gp m )

Wate r
D i s tri b u ti o n

S i z e
( i n . )

Avai l ab l e  P re s s u re ,  Pt ( p s i )

1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( ft)

8 1 1 0 4 9 1 3 9 8 1 7 4 8 2 0 9 8 2 4 4 7 2 7 9 7 3 1 4 6 3 4 9 6 3 8 4 5 4 1 9 5
9 1 8 4 3 1 1 2 5 1 4 0 6 1 6 8 7 1 9 6 8 2 2 4 9 2 5 3 0 2 8 1 1 3 0 9 3 3 3 7 4

1 0 1 6 9 4 9 2 5 1 1 5 7 1 3 8 8 1 6 1 9 1 8 5 1 2 0 8 2 2 3 1 4 2 5 4 5 2 7 7 6
1 1 1 5 8 2 7 7 6 9 7 0 1 1 6 4 1 3 5 8 1 5 5 2 1 7 4 6 1 9 4 0 2 1 3 3 2 3 2 7
1 2 1 4 9 5 6 6 0 8 2 6 9 9 1 1 1 5 6 1 3 2 1 1 4 8 6 1 6 5 1 1 8 1 6 1 9 8 1
1 3 1 4 2 7 5 7 0 7 1 2 8 5 4 9 9 7 1 1 3 9 1 2 8 1 1 4 2 4 1 5 6 6 1 7 0 9
1 4 1 3 7 2 4 9 7 6 2 1 7 4 5 8 6 9 9 9 3 1 1 1 7 1 2 4 1 1 3 6 6 1 4 9 0
1 5 1 3 2 8 4 3 7 5 4 6 6 5 6 7 6 5 8 7 4 9 8 3 1 0 9 3 1 2 0 2 1 3 1 1
1 6 1 2 9 1 3 8 8 4 8 5 5 8 2 6 7 9 7 7 6 8 7 3 9 7 0 1 0 6 7 1 1 6 4
1 7 1 2 6 0 3 4 7 4 3 3 5 2 0 6 0 7 6 9 3 7 8 0 8 6 7 9 5 4 1 0 4 0
1 8 1 2 3 4 3 1 2 3 9 0 4 6 8 5 4 6 6 2 4 7 0 2 7 8 0 8 5 8 9 3 6

1 9 1 2 1 2 2 8 2 3 5 3 4 2 3 4 9 4 5 6 5 6 3 5 7 0 6 7 7 6 8 4 7
2 0 1 1 9 3 2 5 7 3 2 1 3 8 5 4 4 9 5 1 3 5 7 8 6 4 2 7 0 6 7 7 0

2 1 1 1 7 6 2 3 5 2 9 3 3 5 2 4 1 0 4 6 9 5 2 8 5 8 6 6 4 5 7 0 4
2 2 1 1 6 1 2 1 5 2 6 9 3 2 3 3 7 7 4 3 0 4 8 4 5 3 8 5 9 2 6 4 6

2 3 1 1 4 9 1 9 8 2 4 8 2 9 7 3 4 7 3 9 6 4 4 6 4 9 6 5 4 5 5 9 5
2 4 1 1 3 7 1 8 3 2 2 9 2 7 5 3 2 1 3 6 6 4 1 2 4 5 8 5 0 4 5 5 0

2 5 1 1 2 7 1 7 0 2 1 2 2 5 5 2 9 7 3 4 0 3 8 2 4 2 5 4 6 7 5 1 0
2 6 1 1 1 8 1 5 8 1 9 7 2 3 7 2 7 6 3 1 6 3 5 5 3 9 5 4 3 4 4 7 4

2 7 1 1 1 1 1 4 7 1 8 4 2 2 1 2 5 8 2 9 5 3 3 2 3 6 8 4 0 5 4 4 2
2 8 1 1 0 3 1 3 8 1 7 2 2 0 7 2 4 1 2 7 5 3 1 0 3 4 4 3 7 9 4 1 3

2 9 1 9 7 1 2 9 1 6 1 1 9 4 2 2 6 2 5 8 2 9 0 3 2 3 3 5 5 3 8 7
3 0 1 9 1 1 2 1 1 5 2 1 8 2 2 1 2 2 4 2 2 7 3 3 0 3 3 3 3 3 6 4

3 1 1 8 6 1 1 4 1 4 3 1 7 1 2 0 0 2 2 8 2 5 7 2 8 5 3 1 4 3 4 2
3 2 1 8 1 1 0 8 1 3 4 1 6 1 1 8 8 2 1 5 2 4 2 2 6 9 2 9 6 3 2 3

3 3 1 7 6 1 0 2 1 2 7 1 5 2 1 7 8 2 0 3 2 2 9 2 5 4 2 8 0 3 0 5
3 4 1 7 2 9 6 1 2 0 1 4 4 1 6 8 1 9 2 2 1 6 2 4 0 2 6 5 2 8 9

3 5 1 6 8 9 1 1 1 4 1 3 7 1 6 0 1 8 2 2 0 5 2 2 8 2 5 1 2 7 3
3 6 1 6 5 8 7 1 0 8 1 3 0 1 5 1 1 7 3 1 9 5 2 1 6 2 3 8 2 6 0

3 7 1 6 2 8 2 1 0 3 1 2 3 1 4 4 1 6 5 1 8 5 2 0 6 2 2 6 2 4 7
3 8 1 5 9 7 8 9 8 1 1 7 1 3 7 1 5 7 1 7 6 1 9 6 2 1 5 2 3 5

3 9 1 5 6 7 5 9 3 1 1 2 1 3 1 1 4 9 1 6 8 1 8 7 2 0 5 2 2 4
4 0 1 5 3 7 1 8 9 1 0 7 1 2 5 1 4 2 1 6 0 1 7 8 1 9 6 2 1 4

S p ri n kl e r Fl o w Rate
( L / m i n )

Avai l ab l e  P re s s u re  Pt ( b ar)

1 . 0 1 . 4 1 . 7 2 . 1 2 . 4 2 . 8 2 . 9 3 . 4 3 . 8 4 . 1

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( m )

3 0 3 2 0 4 2 6 5 3 3 6 3 9 7 4 6 8 5 3 9 5 9 1 0 6 6 1 1 7 2 1 2 7 9
3 4 2 5 7 3 4 3 4 2 9 5 1 4 6 0 0 6 8 5 7 7 1 8 5 7 9 4 3 1 0 2 8
3 8 2 1 2 2 8 2 3 5 3 4 2 3 4 9 3 5 6 4 6 3 5 7 0 5 7 7 6 8 4 6
4 2 1 7 7 2 3 7 2 9 6 3 5 5 4 1 4 4 7 3 5 3 2 5 9 1 6 5 0 7 0 9
4 5 1 5 1 2 0 1 2 5 2 3 0 2 3 5 2 4 0 3 4 5 3 5 0 3 5 5 4 6 0 4
4 9 1 3 0 1 7 4 2 1 7 2 6 0 3 0 4 3 4 7 3 9 0 4 3 4 4 7 7 5 2 1
5 3 1 1 3 1 5 1 1 8 9 2 2 7 2 6 5 3 0 3 3 4 0 3 7 8 4 1 6 4 5 4
5 7 1 0 0 1 3 3 1 6 6 2 0 0 2 3 3 2 6 6 3 0 0 3 3 3 3 6 6 4 0 0
6 1 8 9 1 1 8 1 4 8 1 7 7 2 0 7 2 3 7 2 6 6 2 9 6 3 2 5 3 5 5
6 4 7 9 1 0 6 1 3 2 1 5 8 1 8 5 2 1 1 2 3 8 2 6 4 2 9 1 3 1 7
6 8 7 1 9 5 1 1 9 1 4 3 1 6 6 1 9 0 2 1 4 2 3 8 2 6 2 2 8 5
7 2 6 5 8 6 1 0 8 1 2 9 1 5 1 1 7 2 1 9 4 2 1 5 2 3 7 2 5 8
7 6 5 9 7 8 9 8 1 1 7 1 3 7 1 5 6 1 7 6 1 9 6 2 1 5 2 3 5
7 9 5 4 7 2 8 9 1 0 7 1 2 5 1 4 3 1 6 1 1 7 9 1 9 7 2 1 5
8 3 4 9 6 6 8 2 9 8 1 1 5 1 3 1 1 4 8 1 6 4 1 8 0 1 9 7
8 7 4 5 6 0 7 6 9 1 1 0 6 1 2 1 1 3 6 1 5 1 1 6 6 1 8 1
9 1 4 2 5 6 7 0 8 4 9 8 1 1 2 1 2 6 1 4 0 1 5 4 1 6 8
9 5 3 9 5 2 6 5 7 8 9 1 1 0 4 1 1 6 1 3 0 1 4 2 1 5 5
9 8 3 6 4 8 6 0 7 2 8 4 9 6 1 0 8 1 2 0 1 3 2 1 4 4

1 0 2 3 4 4 5 5 6 6 7 7 9 9 0 1 0 1 1 1 2 1 2 3 1 3 5
1 0 6 3 1 4 2 5 2 6 3 7 3 8 4 9 4 1 0 5 1 1 6 1 2 6
1 1 0 3 0 3 9 4 9 5 9 6 9 7 9 8 8 9 8 1 0 8 1 1 8
1 1 4 2 8 3 7 4 6 5 5 6 5 7 4 8 3 9 2 1 0 1 1 1 1
1 1 7 2 6 3 5 4 4 5 2 6 1 6 9 7 8 8 7 9 6 1 0 4
1 2 1 2 5 3 3 4 1 4 9 5 7 6 6 7 4 8 2 9 0 9 8
1 2 5 2 3 3 1 3 9 4 6 5 4 6 2 7 0 7 7 8 5 9 3
1 2 9 2 2 2 9 3 7 4 4 5 1 5 9 6 6 7 3 8 1 8 8
1 3 2 2 1 2 8 3 5 4 2 4 9 5 5 6 2 6 9 7 7 8 3
1 3 6 2 0 2 7 3 3 4 0 4 6 5 3 5 9 6 6 7 3 7 9
1 4 0 1 9 2 5 3 1 3 7 4 4 5 0 5 6 6 3 6 9 7 5
1 4 4 1 8 2 4 3 0 3 6 4 2 4 8 5 4 6 0 6 6 7 2
1 4 8 1 7 2 3 2 8 3 4 4 0 4 5 5 1 5 7 6 2 6 8
1 5 1 1 6 2 2 2 7 3 3 3 8 4 3 4 9 5 4 6 0 6 5

* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 3 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ Tab l e  1 0 . 4 . 9 . 2 ( g)  Al l o wab l e  P i p e  L e n gth  fo r 3 ∕4  i n .  P E X Tu b i n g

S p ri n kl e r Fl o w
Rate *

( gp m )

Wate r
D i s tri b u ti o n

S i z e
( i n . )

Avai l ab l e  P re s s u re ,  Pt ( p s i )

1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( ft)

8 3 ∕4 9 3 1 2 3 1 5 4 1 8 5 2 1 6 2 4 7 2 7 8 3 0 9 3 3 9 3 7 0
9 3 ∕4 7 4 9 9 1 2 4 1 4 9 1 7 4 1 9 9 2 2 3 2 4 8 2 7 3 2 9 8

1 0 3 ∕4 6 1 8 2 1 0 2 1 2 3 1 4 3 1 6 3 1 8 4 2 0 4 2 2 5 2 4 5
1 1 3 ∕4 5 1 6 8 8 6 1 0 3 1 2 0 1 3 7 1 5 4 1 7 1 1 8 8 2 0 5

1 2 3 ∕4 4 4 5 8 7 3 8 7 1 0 2 1 1 7 1 3 1 1 4 6 1 6 0 1 7 5
1 3 3 ∕4 3 8 5 0 6 3 7 5 8 8 1 0 1 1 1 3 1 2 6 1 3 8 1 5 1

1 4 3 ∕4 3 3 4 4 5 5 6 6 7 7 8 8 9 9 1 1 0 1 2 1 1 3 2
1 5 3 ∕4 2 9 3 9 4 8 5 8 6 8 7 7 8 7 9 6 1 0 6 1 1 6

1 6 3 ∕4 2 6 3 4 4 3 5 1 6 0 6 8 7 7 8 6 9 4 1 0 3
1 7 3 ∕4 2 3 3 1 3 8 4 6 5 4 6 1 6 9 7 7 8 4 9 2
1 8 3 ∕4 2 1 2 8 3 4 4 1 4 8 5 5 6 2 6 9 7 6 8 3
1 9 3 ∕4 1 9 2 5 3 1 3 7 4 4 5 0 5 6 6 2 6 9 7 5
2 0 3 ∕4 1 7 2 3 2 8 3 4 4 0 4 5 5 1 5 7 6 2 6 8
2 1 3 ∕4 1 6 2 1 2 6 3 1 3 6 4 1 4 7 5 2 5 7 6 2
2 2 3 ∕4 N P 1 9 2 4 2 8 3 3 3 8 4 3 4 7 5 2 5 7

2 3 3 ∕4 N P 1 7 2 2 2 6 3 1 3 5 3 9 4 4 4 8 5 2
2 4 3 ∕4 N P 1 6 2 0 2 4 2 8 3 2 3 6 4 0 4 4 4 9
2 5 3 ∕4 N P N P 1 9 2 2 2 6 3 0 3 4 3 7 4 1 4 5
2 6 3 ∕4 N P N P 1 7 2 1 2 4 2 8 3 1 3 5 3 8 4 2
2 7 3 ∕4 N P N P 1 6 2 0 2 3 2 6 2 9 3 3 3 6 3 9
2 8 3 ∕4 N P N P 1 5 1 8 2 1 2 4 2 7 3 0 3 3 3 6
2 9 3 ∕4 N P N P N P 1 7 2 0 2 3 2 6 2 8 3 1 3 4
3 0 3 ∕4 N P N P N P 1 6 1 9 2 1 2 4 2 7 2 9 3 2
3 1 3 ∕4 N P N P N P 1 5 1 8 2 0 2 3 2 5 2 8 3 0
3 2 3 ∕4 N P N P N P N P 1 7 1 9 2 1 2 4 2 6 2 8
3 3 3 ∕4 N P N P N P N P 1 6 1 8 2 0 2 2 2 5 2 7
3 4 3 ∕4 N P N P N P N P N P 1 7 1 9 2 1 2 3 2 5
3 5 3 ∕4 N P N P N P N P N P 1 6 1 8 2 0 2 2 2 4
3 6 3 ∕4 N P N P N P N P N P 1 5 1 7 1 9 2 1 2 3
3 7 3 ∕4 N P N P N P N P N P N P 1 6 1 8 2 0 2 2
3 8 3 ∕4 N P N P N P N P N P N P 1 6 1 7 1 9 2 1
3 9 3 ∕4 N P N P N P N P N P N P N P 1 6 1 8 2 0
4 0 3 ∕4 N P N P N P N P N P N P N P 1 6 1 7 1 9

S p ri n k l e r F l o w Rate
( L / m i n )

Al l o wab l e  P i p e  L e n gth  fo r 2 0  m m  P E X Tu b i n g

1 . 0 1 . 4 1 . 7 2 . 1 2 . 4 2 . 8 2 . 9 3 . 4 3 . 8 4 . 1

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( m )

3 0 2 8 3 7 4 7 5 6 6 6 7 5 8 5 9 4 1 0 3 1 1 3
3 4 2 3 3 0 3 8 4 5 5 3 6 1 6 8 7 6 8 3 9 1
3 8 1 9 2 5 3 1 3 7 4 4 5 0 5 6 6 2 6 9 7 5
4 2 1 6 2 1 2 6 3 1 3 7 4 2 4 7 5 2 5 7 6 2
4 5 1 3 1 8 2 2 2 7 3 1 3 6 4 0 4 5 4 9 5 3
4 9 1 2 1 5 1 9 2 3 2 7 3 1 3 4 3 8 4 2 4 6
5 3 1 0 1 3 1 7 2 0 2 3 2 7 3 0 3 4 3 7 4 0
5 7 9 1 2 1 5 1 8 2 1 2 3 2 7 2 9 3 2 3 5
6 1 8 1 0 1 3 1 6 1 8 2 1 2 3 2 6 2 9 3 1
6 4 7 9 1 2 1 4 1 6 1 9 2 1 2 3 2 6 2 8
6 8 6 9 1 0 1 2 1 5 1 7 1 9 2 1 2 3 2 5
7 2 6 8 9 1 1 1 3 1 5 1 7 1 9 2 1 2 3
7 6 5 7 9 1 0 1 2 1 4 1 6 1 7 1 9 2 1
7 9 5 6 8 9 1 1 1 2 1 4 1 6 1 7 1 9
8 3 N P 6 7 9 1 0 1 2 1 3 1 4 1 6 1 7
8 7 N P 5 7 8 9 1 1 1 2 1 3 1 5 1 6
9 1 N P 5 6 7 9 1 0 1 1 1 2 1 3 1 5
9 5 N P N P 6 7 8 9 1 0 1 1 1 2 1 4
9 8 N P N P 5 6 7 9 9 1 1 1 2 1 3

1 0 2 N P N P 5 6 7 8 9 1 0 1 1 1 2
1 0 6 N P N P 5 5 6 7 8 9 1 0 1 1
1 1 0 N P N P N P 5 6 7 8 9 9 1 0
1 1 4 N P N P N P 5 6 6 7 8 9 1 0
1 1 7 N P N P N P 5 5 6 7 8 9 9
1 2 1 N P N P N P N P 5 6 6 7 8 9
1 2 5 N P N P N P N P 5 5 6 7 8 8
1 2 9 N P N P N P N P N P 5 6 6 7 8
1 3 2 N P N P N P N P N P 5 5 6 7 7
1 3 6 N P N P N P N P N P 5 5 6 6 7
1 4 0 N P N P N P N P N P N P 5 5 6 7
1 4 4 N P N P N P N P N P N P 5 5 6 6
1 4 8 N P N P N P N P N P N P N P 5 5 6
1 5 1 N P N P N P N P N P N P N P 5 5 6

N P :  N o t p e r m i tte d .
* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .



D I S C H ARGE  AN D  H YD RAU L I C  C AL C U L AT I O N S 1 3 D - 3 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  1 0 . 4 . 9 . 2 ( h )  Al l o wab l e  P i p e  L e n gth  fo r 1  i n .  P E X Tu b i n g

S p ri n kl e r Fl o w
Rate *

( gp m )

Wate r
D i s tri b u ti o n

S i z e
( i n . )

Avai l ab l e  P re s s u re ,  Pt ( p s i )

1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( ft)

8 1 3 1 4 4 1 8 5 2 3 6 2 8 7 3 2 8 3 7 9 4 1 1 0 4 6 1 1 5 1 1 2 5 5
9 1 2 5 2 3 3 6 4 2 1 5 0 5 5 8 9 6 7 3 7 5 7 8 4 1 9 2 5 1 0 0 9

1 0 1 2 0 8 2 7 7 3 4 6 4 1 5 4 8 5 5 5 4 6 2 3 6 9 2 7 6 1 8 3 1
1 1 1 1 7 4 2 3 2 2 9 0 3 4 8 4 0 6 4 6 4 5 2 2 5 8 0 6 3 8 6 9 6

1 2 1 1 4 8 1 9 8 2 4 7 2 9 6 3 4 6 3 9 5 4 4 5 4 9 4 5 4 3 5 9 3
1 3 1 1 2 8 1 7 0 2 1 3 2 5 6 2 9 8 3 4 1 3 8 3 4 2 6 4 6 9 5 1 1

1 4 1 1 1 1 1 4 9 1 8 6 2 2 3 2 6 0 2 9 7 3 3 4 3 7 1 4 0 9 4 4 6
1 5 1 9 8 1 3 1 1 6 3 1 9 6 2 2 9 2 6 2 2 9 4 3 2 7 3 6 0 3 9 2

1 6 1 8 7 1 1 6 1 4 5 1 7 4 2 0 3 2 3 2 2 6 1 2 9 0 3 1 9 3 4 8
1 7 1 7 8 1 0 4 1 3 0 1 5 6 1 8 2 2 0 8 2 3 3 2 5 9 2 8 5 3 1 1

1 8 1 7 0 9 3 1 1 7 1 4 0 1 6 3 1 8 7 2 1 0 2 3 3 2 5 7 2 8 0
1 9 1 6 3 8 4 1 0 6 1 2 7 1 4 8 1 6 9 1 9 0 2 1 1 2 3 2 2 5 3

2 0 1 5 8 7 7 9 6 1 1 5 1 3 4 1 5 4 1 7 3 1 9 2 2 1 1 2 3 0
2 1 1 5 3 7 0 8 8 1 0 5 1 2 3 1 4 0 1 5 8 1 7 5 1 9 3 2 1 1

2 2 1 4 8 6 4 8 0 9 7 1 1 3 1 2 9 1 4 5 1 6 1 1 7 7 1 9 3
2 3 1 4 4 5 9 7 4 8 9 1 0 4 1 1 9 1 3 3 1 4 8 1 6 3 1 7 8

2 4 1 4 1 5 5 6 9 8 2 9 6 1 1 0 1 2 3 1 3 7 1 5 1 1 6 4
2 5 1 3 8 5 1 6 4 7 6 8 9 1 0 2 1 1 4 1 2 7 1 4 0 1 5 2

2 6 1 3 5 4 7 5 9 7 1 8 3 9 5 1 0 6 1 1 8 1 3 0 1 4 2
2 7 1 3 3 4 4 5 5 6 6 7 7 8 8 9 9 1 1 0 1 2 1 1 3 2

2 8 1 3 1 4 1 5 2 6 2 7 2 8 2 9 3 1 0 3 1 1 3 1 2 4
2 9 1 2 9 3 9 4 8 5 8 6 8 7 7 8 7 9 7 1 0 6 1 1 6

3 0 1 2 7 3 6 4 5 5 4 6 3 7 3 8 2 9 1 1 0 0 1 0 9
3 1 1 2 6 3 4 4 3 5 1 6 0 6 8 7 7 8 5 9 4 1 0 2

3 2 1 2 4 3 2 4 0 4 8 5 6 6 4 7 2 8 0 8 9 9 7
3 3 1 2 3 3 0 3 8 4 6 5 3 6 1 6 8 7 6 8 4 9 1
3 4 1 2 2 2 9 3 6 4 3 5 0 5 8 6 5 7 2 7 9 8 6
3 5 1 2 0 2 7 3 4 4 1 4 8 5 5 6 1 6 8 7 5 8 2
3 6 1 1 9 2 6 3 2 3 9 4 5 5 2 5 8 6 5 7 1 7 8
3 7 1 1 8 2 5 3 1 3 7 4 3 4 9 5 5 6 2 6 8 7 4
3 8 1 1 8 2 3 2 9 3 5 4 1 4 7 5 3 5 9 6 4 7 0
3 9 1 1 7 2 2 2 8 3 3 3 9 4 5 5 0 5 6 6 1 6 7
4 0 1 1 6 2 1 2 7 3 2 3 7 4 3 4 8 5 3 5 9 6 4

S p ri n kl e r Fl o w Rate
( L / m i n )

Avai l ab l e  P re s s u re  Pt ( b ar)

1 . 0 1 . 4 1 . 7 2 . 1 2 . 4 2 . 8 2 . 9 3 . 4 3 . 8 4 . 1

Al l o wab l e  L e n gth  o f P i p e  fro m  S e r vi c e  Val ve  to  Far th e s t S p ri n kl e r ( m )

3 0 9 6 1 2 7 1 5 9 1 9 1 2 2 3 2 5 5 2 8 7 3 1 9 3 5 1 3 8 3
3 4 7 7 1 0 2 1 2 8 1 5 4 1 8 0 2 0 5 2 3 1 2 5 6 2 8 2 3 0 8
3 8 6 3 8 4 1 0 5 1 2 6 1 4 8 1 6 9 1 9 0 2 1 1 2 3 2 2 5 3
4 2 5 3 7 1 8 8 1 0 6 1 2 4 1 4 1 1 5 9 1 7 7 1 9 4 2 1 2
4 5 4 5 6 0 7 5 9 0 1 0 5 1 2 0 1 3 6 1 5 1 1 6 6 1 8 1
4 9 3 9 5 2 6 5 7 8 9 1 1 0 4 1 1 7 1 3 0 1 4 3 1 5 6
5 3 3 4 4 5 5 7 6 8 7 9 9 1 1 0 2 1 1 3 1 2 5 1 3 6
5 7 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0 1 1 0 1 1 9
6 1 2 7 3 5 4 4 5 3 6 2 7 1 8 0 8 8 9 7 1 0 6
6 4 2 4 3 2 4 0 4 8 5 5 6 3 7 1 7 9 8 7 9 5
6 8 2 1 2 8 3 6 4 3 5 0 5 7 6 4 7 1 7 8 8 5
7 2 1 9 2 6 3 2 3 9 4 5 5 2 5 8 6 4 7 1 7 7
7 6 1 8 2 3 2 9 3 5 4 1 4 7 5 3 5 9 6 4 7 0
7 9 1 6 2 1 2 7 3 2 3 7 4 3 4 8 5 3 5 9 6 4
8 3 1 5 2 0 2 4 3 0 3 4 3 9 4 4 4 9 5 4 5 9
8 7 1 3 1 8 2 3 2 7 3 2 3 6 4 1 4 5 5 0 5 4
9 1 1 2 1 7 2 1 2 5 2 9 3 4 3 7 4 2 4 6 5 0
9 5 1 2 1 6 2 0 2 3 2 7 3 1 3 5 3 9 4 3 4 6
9 8 1 1 1 4 1 8 2 2 2 5 2 9 3 2 3 6 4 0 4 3

1 0 2 1 0 1 3 1 7 2 0 2 3 2 7 3 0 3 4 3 7 4 0
1 0 6 9 . 4 1 2 1 6 1 9 2 2 2 5 2 8 3 1 3 4 3 8
1 1 0 8 . 8 1 2 1 5 1 8 2 1 2 3 2 7 3 0 3 2 3 5
1 1 4 8 . 2 1 1 1 4 1 6 1 9 2 2 2 5 2 8 3 0 3 3
1 1 7 7 . 9 1 0 1 3 1 6 1 8 2 1 2 3 2 6 2 9 3 1
1 2 1 7 . 3 1 0 1 2 1 5 1 7 2 0 2 2 2 4 2 7 3 0
1 2 5 7 . 0 9 . 1 1 2 1 4 1 6 1 9 2 1 2 3 2 6 2 8
1 2 9 6 . 7 8 . 8 1 1 1 3 1 5 1 8 2 0 2 2 2 4 2 6
1 3 2 6 . 1 8 . 2 1 0 1 2 1 5 1 7 1 9 2 1 2 3 2 5
1 3 6 5 . 8 7 . 9 1 0 1 2 1 4 1 6 1 8 2 0 2 2 2 4
1 4 0 5 . 5 7 . 6 9 . 4 1 1 1 3 1 5 1 7 1 9 2 1 2 3
1 4 4 5 . 5 7 . 0 8 . 8 1 1 1 2 1 4 1 6 1 8 2 0 2 1
1 4 8 5 . 2 6 . 7 8 . 5 1 0 1 2 1 4 1 5 1 7 1 9 2 0
1 5 1 4 . 9 6 . 4 8 . 2 1 0 1 1 1 3 1 5 1 6 1 8 2 0

* F l o w r a te  fr o m  S e c ti o n s  1 0 . 1  a n d  1 0 . 2 .



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 3 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 1 1    S ys te m  Ac c e p tan c e

1 1 . 1  G e n e ral .

1 1 . 1 . 1    T h e  i n s tal l e r  s h al l  p e r fo r m  al l  r e q u i r e d  a c c e p ta n c e
te s ts  p r i o r  to  as ki n g  fo r  ap p r o va l  o f th e  i n s ta l l a ti o n .

1 1 . 1 . 2    Wh e n  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  i s  r e q u i r e d  to
b e  p r e s e n t d u r i n g  th e  ac c e p tan c e  te s ts ,  th e  i n s ta l l e r  s h a l l  c o o r ‐
d i n a te  th e  ti m e  a n d  d a te  o f te s ti n g  wi th  th e  a u th o r i ty h avi n g

j u r i s d i c ti o n  an d  o th e r  i n te r e s te d  p ar ti e s .

1 1 . 2  Ac c e p tan c e  Te s ts .

1 1 . 2 . 1 *  H yd ro s tati c  Te s ts .

1 1 . 2 . 1 . 1    Wh e r e  a fre  d e p ar tm e n t p u m p e r  c o n n e c ti o n  i s  n o t
p r o vi d e d ,  th e  s ys te m  s h a l l  b e  h yd r o s tati c al l y te s te d  a t n o r m al

s ys te m  o p e r a ti n g p r e s s u r e  wi th o u t e vi d e n c e  o f l e akag e .

1 1 . 2 . 1 . 2    Wh e r e  a  fre  d e p ar tm e n t p u m p e r  c o n n e c ti o n  i s  p r o vi ‐
d e d ,  th e  s ys te m  s h al l  p a s s  a  h yd r o s tati c  p r e s s u r e  te s t p e r fo r m e d

i n  ac c o rd an c e  wi th  N F PA 1 3 .

1 1 . 2 . 1 . 3    E vi d e n c e  o f l e a ka ge  s h a l l  b e  d e te r m i n e d  b y a  d r o p  i n
p r e s s u r e  at a gau g e  o ve r  a p e r i o d  o f 2  h o u r s  o r  b y vi s u al l y
c h e c ki n g  th e  p i p i n g  s ys te m  fo r  l e akag e .

1 1 . 2 . 1 . 4    Wh e n  s ys te m s  ar e  b e i n g  h yd r o s tati c al l y te s te d ,  th e  te s t
s h a l l  b e  p e r m i tte d  to  b e  c o n d u c te d  wi th  s p r i n kl e r s  o r  p l u g s

i n s ta l l e d  i n  th e  fttings.

1 1 . 2 . 1 . 4 . 1    An y p l u gs  u s e d  d u r i n g  th e  h yd r o s tati c  te s ti n g  s h a l l
b e  r e p l ac e d  wi th  s p r i n kl e r s  afte r  th e  te s t i s  c o m p l e te d .

1 1 . 2 . 1 . 4 . 2    N o  ad d i ti o n a l  h yd r o s ta ti c  te s ti n g s h al l  b e  r e q u i r e d
afte r  th e  s p r i n kl e r s  ar e  i n s tal l e d .

1 1 . 2 . 2 *  P u m p  Te s ts .

1 1 . 2 . 2 . 1    P r i o r  to  s ys te m  ac c e p tan c e ,  a  s ys te m  u ti l i z i n g  a p u m p
s h a l l  b e  te s te d  b y o p e n i n g  th e  d r a i n / te s t c o n n e c ti o n .

1 1 . 2 . 2 . 1 . 1 *    T h e  p u m p  s h al l  s e n s e  th e  fow,  tu r n  o n ,  a n d  fow
wate r  fo r  th e  r e q u i r e d  d u r a ti o n  o f 6 . 1 . 2  o r  6 . 1 . 3  wi th o u t i n te r ‐

r u p ti o n .

1 1 . 2 . 3  S ys te m  O p e rati o n al  Te s ts .

1 1 . 2 . 3 . 1  Waterfow D e vi c e s .    Wh e r e  waterfow d e te c ti o n  d e vi ‐
c e s  ar e  i n s tal l e d ,  th e s e  d e vi c e s ,  i n c l u d i n g th e  as s o c i ate d  a l a r m
c i r c u i ts ,  s h al l  b e  fow te s te d  th r o u g h  th e  i n s p e c to r ’ s  te s t

c o n n e c ti o n  a n d  s h a l l  r e s u l t i n  a n  a u d i b l e  a l a r m  o n  th e  p r e m ‐
i s e s .

1 1 . 2 . 3 . 2  P re ac ti o n  S ys te m s .    T h e  o p e r ati o n  o f th e  p r e ac ti o n
s ys te m  s h a l l  b e  te s te d  i n  ac c o r d a n c e  wi th  th e  m a n u fac tu r e r ’ s
i n s tr u c ti o n s .

1 1 . 2 . 3 . 3  D r y P i p e  an d  D o u b l e - I n te rl o c k  P re ac ti o n  S ys te m s .    A
te s t s h al l  b e  c o n d u c te d  i n  ac c o r d an c e  wi th  th e  val ve  m an u fac ‐

tu r e r ’ s  i n s tr u c ti o n s  to  m e as u r e  th e  ti m e  to  tr i p  th e  val ve  an d
th e  ti m e  fo r  wate r  to  b e  d i s c h ar g e d  fr o m  th e  i n s p e c to r ’ s  te s t
c o n n e c ti o n .

1 1 . 2 . 3 . 3 . 1    Al l  ti m e s  s h a l l  b e  m e as u r e d  fr o m  th e  ti m e  th e
i n s p e c to r ’ s  te s t c o n n e c ti o n  i s  c o m p l e te l y o p e n .

C h ap te r 1 2    I n s p e c ti o n ,  Te s ti n g,  an d  M ai n te n an c e

1 2 . 1 *  G e n e ral .    T h e  i n s ta l l e r  s h a l l  p r o vi d e  to  th e  o wn e r / o c c u ‐
p an t i n s tr u c ti o n s  o n  i n s p e c ti n g ,  te s ti n g ,  a n d  m ai n ta i n i n g  th e

s ys te m .

1 2 . 2 *  I n s p e c ti o n s  an d  Te s ts .    T h e  s p r i n kl e r  s ys te m  s h al l  b e
i n s p e c te d  a n d  te s te d  p e r i o d i c al l y to  m ake  s u r e  th e  s ys te m  i s  i n
go o d  wo r ki n g  c o n d i ti o n .

1 2 . 3  M ai n te n an c e .

1 2 . 3 . 1    T h e  s p r i n kl e r  s ys te m  s h a l l  b e  p r o p e r l y m a i n tai n e d  i n
ac c o r d an c e  wi th  th i s  s ta n d ar d  an d  th e  m an u fa c tu r e r s ’  i n s tr u c ‐

ti o n s .

1 2 . 3 . 2    An y s p r i n kl e r  th at i s  o p e r ate d ,  d a m a ge d ,  c o r r o d e d ,
c o ve r e d  wi th  fo r e i g n  m a te r i al s ,  o r  s h o wi n g  s i g n s  o f l e a ka ge

s h a l l  b e  r e p l a c e d  wi th  a  n e w l i s te d  s p r i n kl e r  h avi n g  th e  s a m e
p e r fo r m a n c e  c h a r ac te r i s ti c s  as  th e  o r i gi n al  e q u i p m e n t.

1 2 . 3 . 2 . 1 *    Wh e r e  r e p l ac i n g  r e s i d e n ti a l  s p r i n kl e r s  m an u fa c ‐
tu r e d  p r i o r  to  2 0 0 3  th a t ar e  n o  l o n g e r  a va i l ab l e  fr o m  th e  m an u ‐

fac tu r e r  an d  ar e  i n s ta l l e d  u s i n g a d e s i g n  d e n s i ty l e s s  th an
0 . 0 5  g p m / ft2  ( 2 . 0 4  m m / m i n ) ,  a r e s i d e n ti al  s p r i n kl e r  wi th  an

e q u i val e n t K-fac to r  ( ±  5  p e r c e n t)  s h al l  b e  p e r m i tte d  to  b e  u s e d
p r o vi d e d  th e  c u r r e n tl y l i s te d  c o ve r a ge  ar e a fo r  th e  r e p l ac e m e n t
s p r i n kl e r  i s  n o t e x c e e d e d .

1 2 . 3 . 3  P ai n ti n g S p ri n k l e rs .

1 2 . 3 . 3 . 1    S p r i n kl e r s  s h a l l  n o t b e  p ai n te d  u n l e s s  ap p l i e d  b y th e
m a n u fac tu r e r.

1 2 . 3 . 3 . 2 *    An y s p r i n kl e r s  th a t h ave  b e e n  p a i n te d  o u ts i d e  o f th e
fac to r y s h a l l  b e  r e p l ac e d  wi th  a  n e w l i s te d  s p r i n kl e r.

1 2 . 3 . 4 *  We t P i p e  S ys te m s .    A we t p i p e  s ys te m  s h a l l  b e  m ai n ‐
tai n e d  ab o ve  4 0 ° F  ( 4 ° C ) ,  i n c l u d i n g  ar e a s  p r o p e r l y i n s u l a te d  to

m a i n tai n  4 0 ° F ( 4 ° C ) .

1 2 . 3 . 5 *  An ti fre e z e  S ys te m s .

1 2 . 3 . 5 . 1  An n ual  An ti fre e z e  S o l u ti o n  Te s t an d  Re p l ac e m e n t
P ro c e d u re .

1 2 . 3 . 5 . 1 . 1    S am p l e s  o f an ti fr e e z e  s o l u ti o n  s h al l  b e  c o l l e c te d  b y
qualifed  i n d i vi d u al s  i n  ac c o r d a n c e  wi th  1 2 . 3 . 5 . 1 . 1 . 2  o r
1 2 . 3 . 5 . 1 . 1 . 3  o n  an  a n n u al  b a s i s .

1 2 . 3 . 5 . 1 . 1 . 1    T h e  s ys te m  s h a l l  b e  d r a i n e d  to  ve r i fy th e  fo l l o w‐
i n g:

( 1 ) T h e  s o l u ti o n  i s  i n  c o m p l i an c e  wi th  9 . 2 . 2 . 1 . 1 .
( 2 ) T h e  s o l u ti o n  p r o vi d e s  th e  n e c e s s ar y fr e e z e  p r o te c ti o n .

1 2 . 3 . 5 . 1 . 1 . 2    S o l u ti o n  s am p l e s  s h al l  b e  take n  n e ar  th e  b e g i n ‐
n i n g a n d  n e ar th e  e n d  o f th e  d r ai n i n g p r o c e s s .

1 2 . 3 . 5 . 1 . 1 . 3 *    S o l u ti o n  s am p l e s  s h a l l  b e  take n  at th e  h i gh e s t
p r ac ti c al  e l e vati o n  an d  th e  l o we s t p r a c ti c a l  e l e va ti o n  o f th e

s ys te m .



AN N E X  A 1 3 D - 3 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 2 . 3 . 5 . 1 . 2    T h e  two  s am p l e s  c o l l e c te d  i n  a c c o r d a n c e  wi th  th e
p r o c e d u r e s  specifed  i n  1 2 . 3 . 5 . 1 . 1 . 2  o r  1 2 . 3 . 5 . 1 . 1 . 3  s h al l  b e
te s te d  to  ve r i fy th a t th e  specifc  g r avi ty o f b o th  s am p l e s  i s  s i m i ‐
l ar  an d  th a t th e  s o l u ti o n  i s  i n  c o m p l i a n c e  wi th  9 . 2 . 2 . 1 . 1 .

1 2 . 3 . 5 . 1 . 2 . 1    T h e  specifc  g r avi ty o f e a c h  s o l u ti o n  s h al l  b e
c h e c ke d  u s i n g  a  h yd r o m e te r  wi th  a s u i tab l e  s c al e  o r  a r e fr ac ‐
to m e te r  h a vi n g a s c al e  c a l i b r a te d  fo r  th e  an ti fr e e z e  s o l u ti o n .

1 2 . 3 . 5 . 1 . 3 *    I f c o n c e n tr a ti o n s  o f th e  two  s am p l e s  c o l l e c te d  i n
ac c o r d an c e  wi th  th e  p r o c e d u r e s  i n  1 2 . 3 . 5 . 1 . 1 . 2  o r  1 2 . 3 . 5 . 1 . 1 . 3
ar e  s i m i l ar  an d  i n  c o m p l i a n c e  wi th  9 . 2 . 2 . 1 . 1 ,  th e n  ( a)  th e  s o l u ‐
ti o n  d r ai n e d  i n  ac c o r d a n c e  wi th  1 2 . 3 . 5 . 1 . 1 . 1  c a n  b e  u s e d  to
refll  th e  s ys te m ,  o r  ( b )  th e  e x i s ti n g  u n d r a i n e d  s o l u ti o n  te s te d
i n  ac c o r d a n c e  wi th  1 2 . 3 . 5 . 1 . 1 . 3  s h al l  b e  p e r m i tte d  to  c o n ti n u e
to  b e  u s e d .

1 2 . 3 . 5 . 1 . 3 . 1    I f th e  two  s a m p l e s  ar e  n o t s i m i l ar  an d  n o t i n
c o m p l i an c e  wi th  9 . 2 . 2 . 1 . 1 ,  th e n  a  s o l u ti o n  i n  c o m p l i an c e  wi th
9 . 2 . 2 . 1 . 1  s h a l l  b e  u s e d  to  refll  th e  s ys te m .

1 2 . 3 . 5 . 1 . 4  Tag.

1 2 . 3 . 5 . 1 . 4 . 1    A ta g s h al l  b e  a ttac h e d  to  th e  r i s e r  i n d i c a ti n g th e
d ate  th e  a n ti fr e e z e  s o l u ti o n  was  te s te d .

1 2 . 3 . 5 . 1 . 4 . 2    T h e  tag  s h a l l  a l s o  i n d i c ate  th e  typ e  a n d  c o n c e n tr a‐
ti o n  o f an ti fr e e z e  s o l u ti o n  ( b y vo l u m e )  wi th  wh i c h  th e  s ys te m  i s
flled,  th e  d ate  th e  a n ti fr e e z e  was  r e p l a c e d  ( i f ap p l i c ab l e ) ,  th e
n a m e  o f th e  c o n tr ac to r  th at te s te d  an d / o r  r e p l ac e d  th e  an ti ‐
fr e e z e  s o l u ti o n ,  th e  c o n tr ac to r ’ s  l i c e n s e  n u m b e r,  a  s ta te m e n t
i n d i c ati n g  i f th e  e n ti r e  s ys te m  was  d r a i n e d  a n d  r e p l ac e d  wi th
an ti fr e e z e ,  an d  a  war n i n g  to  te s t th e  c o n c e n tr a ti o n  o f th e  an ti ‐
fr e e z e  s o l u ti o n s  a t ye ar l y i n te r val s  p e r  th i s  s tan d a r d .

1 2 . 3 . 6  I n ac ti ve  S ys te m s .

Δ 1 2 . 3 . 6 . 1 *    I n  a d e ta c h e d  d we l l i n g o r  a m a n u fac tu r e d  h o m e ,
th e  s p r i n kl e r  s ys te m  s h a l l  b e  p e r m i tte d  to  b e  p u t i n  an  i n ac ti ve
s tate  fo r  an y o f th e  fo l l o wi n g  r e a s o n s :

( 1 ) Afte r  a  m a n u fac tu r e d  h o m e  h a s  b e e n  i n s ta l l e d  an d  te s te d
i n  th e  fac to r y a n d  i s  b e i n g  p r e p a r e d  fo r  s h i p m e n t

( 2 ) Wh e n  a m an u fac tu r e d  h o m e  i s  b e i n g s to r e d  fo r  fu tu r e
o c c u p an c y

( 3 ) Wh e n  th e  d e tac h e d  d we l l i n g  i s  u n o c c u p i e d  d u r i n g r e n o ‐
vati o n  wo r k

( 4 ) Wh e n  th e  d e tac h e d  d we l l i n g i s  u n o c c u p i e d  fo r  a n  e x te n ‐
d e d  p e r i o d  o f ti m e

1 2 . 3 . 6 . 2    Wh e r e  a  we t p i p e  s ys te m  i s  i n s ta l l e d  a n d  th e  p i p i n g
wi l l  b e  s u b j e c t to  fr e e z i n g ,  th e  p i p i n g  an d  th e  s to r e d  wate r
s u p p l y s h al l  b e  d r ai n e d .

1 2 . 3 . 6 . 2 . 1 *    Wh e r e  r e s i d e n ti al  p e n d e n t a n d  s i d e wal l  s p r i n kl e r s
ar e  i n s tal l e d  o n  d r o p s  th at a r e  4  i n .  ( 1 0 0  m m )  o r  l e s s  i n  l e n g th ,
th e  d r o p s  s h al l  n o t b e  r e q u i r e d  to  b e  d r ai n e d .

1 2 . 3 . 6 . 3    T h e  s ys te m s  s h al l  b e  p l a c e d  b a c k i n  s e r vi c e  p r i o r  to
o c c u p an c y.

1 2 . 3 . 6 . 4    P r i o r  to  th e  s ys te m  b e i n g  r e s to r e d  to  s e r vi c e ,  th e
s ys te m  s h al l  b e  flled  wi th  wate r,  p r e s s u r i z e d  to  n o r m a l  s ys te m
p r e s s u r e ,  an d  vi s u a l l y i n s p e c te d  fo r  l e aks .

1 2 . 3 . 6 . 5    O n c e  th e  s ys te m  h a s  b e e n  r e s to r e d  to  s e r vi c e ,  i t s h a l l
b e  i n s p e c te d  a n d  te s te d  i n  a c c o r d an c e  wi th  S e c ti o n  1 2 . 2 .

An n e x  A   E x p l an ato r y M ate ri al

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only.  This annex contains explan‐

atory material,  numbered to correspond with the applicable text para‐
graphs.

Δ A. 1 . 1    T h i s  s ta n d ar d  i s  ap p r o p r i ate  fo r  p r o te c ti o n  a ga i n s t fre
h a z ar d s  o n l y i n  o n e - an d  two - fa m i l y d we l l i n g s  an d  m an u fa c ‐

tu r e d  h o m e s .  Re s i d e n ti al  p o r ti o n s  o f a n y o th e r  typ e  o f b u i l d i n g
o c c u p an c y o r  wi th i n  m i x e d  o c c u p an c i e s  s h o u l d  b e  p r o te c te d
wi th  s p r i n kl e r s  i n  ac c o r d an c e  wi th  N F PA 1 3  o r  N F PA 1 3 R.

N o n r e s i d e n ti al  p o r ti o n s  o f s u c h  b u i l d i n gs  s h o u l d  b e  p r o te c te d
i n  a c c o r d an c e  wi th  N F PA 1 3  o r  N F PA 1 3 R a s  ap p r o p r i ate  fo r
ar e as  o u ts i d e  th e  d we l l i n g  u n i t.

T h e  c r i te r i a  i n  th i s  s ta n d a r d  ar e  b as e d  o n  fu l l -s c al e  fre  te s ts
o f r o o m s  c o n tai n i n g typ i c al  fu r n i s h i n g s  fo u n d  i n  r e s i d e n ti al

l i vi n g  r o o m s ,  ki tc h e n s ,  a n d  b e d r o o m s .  T h e  fu r n i s h i n gs  we r e
a r r an g e d  as  typ i c al l y fo u n d  i n  d we l l i n g  u n i ts  i n  a m a n n e r  s i m i ‐
l ar  to  th a t s h o wn  i n  F i gu r e  A. 1 . 1 ( a) ,  F i gu r e  A. 1 . 1 ( b ) ,  an d

F i g u r e  A. 1 . 1 ( c ) .  S i x ty fu l l -s c a l e  fre  te s ts  we r e  c o n d u c te d  i n  a
two -s to r y d we l l i n g  i n  L o s  An ge l e s ,  C a l i fo r n i a ,  an d  1 6  te s ts  we r e
c o n d u c te d  i n  a  1 4  ft ( 4 . 2  m )  wi d e  m o b i l e  h o m e  i n  C h ar l o tte ,

N o r th  C ar o l i n a.

S p r i n kl e r  s ys te m s  d e s i g n e d  an d  i n s ta l l e d  ac c o r d i n g  to  th i s
s tan d ar d  a r e  e x p e c te d  to  p r e ve n t fashover  wi th i n  th e  c o m p a r t‐

m e n t o f o r i g i n  wh e r e  s p r i n kl e r s  ar e  i n s tal l e d  i n  th e  c o m p a r t‐
m e n t.  A s p r i n kl e r  s ys te m  d e s i gn e d  an d  i n s ta l l e d  ac c o r d i n g  to

th i s  s ta n d ar d  c a n n o t,  h o we ve r,  b e  e x p e c te d  to  c o m p l e te l y
c o n tr o l  a fre  i n vo l vi n g  fu e l  l o a d s  th at ar e  signifcantly h i g h e r

th a n  a ve r a ge  fo r  d we l l i n g u n i ts  [ 1 0  l b / ft2  ( 4 9  kg / m 2 ) ]  an d
wh e r e  th e  i n te r i o r  fnish  e x h i b i ts  e i th e r  a  h i g h  fame  s p r e ad
i n d e x  ( gr e a te r  th a n  2 0 0 ,  c o r r e s p o n d i n g to  a C l as s  C )  wh e n

te s te d  i n  ac c o r d a n c e  wi th  AS T M  E 8 4 ,  Standard Test Method for
Surface Burning Characteristics of Building Materials,  o r  U L  7 2 3 ,
Test for Surface Burning Characteristics of Building Materials,  o r  a

h i g h  h e at r e l e a s e  ( s u c h  as  a  h e at r e l e a s e  r ate  e x c e e d i n g
8 0 0  kW)  wh e n  te s te d  i n  ac c o r d a n c e  wi th  N F PA 2 8 6 .

(For protection of multifamily dwellings,  see NFPA 1 3 or
NFPA 1 3R. )

A. 1 . 2    Wh i l e  th e  p u r p o s e  o f th i s  s tan d ar d  i s  to  p r o vi d e
i m p r o ve d  p r o te c ti o n  a ga i n s t i n j u r y an d  l o s s  o f l i fe ,  th e  u s e  o f
th e s e  s ys te m s  h as  d e m o n s tr a te d  an  a b i l i ty to  p r o vi d e  i m p r o ve d

p r o te c ti o n  a ga i n s t p r o p e r ty d am ag e .  Va r i o u s  l e ve l s  o f fre  s afe ty
ar e  a va i l ab l e  to  d we l l i n g o c c u p an ts  to  p r o vi d e  l i fe  s afe ty an d

p r o p e r ty p r o te c ti o n .

T h i s  s tan d ar d  r e c o m m e n d s ,  b u t d o e s  n o t r e q u i r e ,  s p ri n kl e r ‐
i n g  o f al l  ar e a s  i n  a d we l l i n g ;  i t p e r m i ts  s p r i n kl e r s  to  b e  o m i tte d
i n  c e r tai n  ar e as .  T h e s e  a r e as  h a ve  b e e n  p r o ve d  b y N F PA s ta ti s ‐

ti c s  [see Table A. 1 . 2(a),  Table A. 1 . 2(b),  and Table A. 1 . 2(c)] to  b e
th o s e  wh e r e  th e  i n c i d e n c e  o f l i fe  l o s s  fr o m  fres  i n  d we l l i n gs  i s
l o w.  S u c h  a n  ap p r o ac h  p r o vi d e s  a  r e as o n ab l e  d e gr e e  o f fre

s a fe ty.  G r e ate r  p r o te c ti o n  to  b o th  l i fe  an d  p r o p e r ty i s  ac h i e ve d
b y s p r i n kl e r i n g a l l  a r e as .

Gu i d an c e  fo r  th e  i n s tal l a ti o n  o f s m o ke  d e te c to r s  an d  fre
d e te c ti o n  s ys te m s  i s  fo u n d  i n  NFPA 72.

Δ A. 1 . 5 . 1    F o r  ad d i ti o n al  c o n ve r s i o n s  a n d  i n fo r m ati o n ,  s e e  AS T M
S I 1 0 ,  IEEE/ASTM SI 1 0 American National Standard for Metric
Practice.

A. 1 . 5 . 4    A g i ve n  e q u i val e n t val u e  i s  c o n s i d e r e d  to  b e  a p p r o x i ‐
m a te .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

O b s e r va t i o n  w i n d o w

C W

D

C H

C

B

N

L

I g n i t i o n

S p r i n kl e r

C u r t a i n s

D r e s s e r

C h e s t

C h a i r

B e d

N i g h t s t a n d

L a m p

1 6  i n .  
( 4 0 0  m m )

3 0  i n .  
( 7 5 0  m m )

D o o r  
( c l o s e d ) 6 ¹ ⁄₂  i n .  ( 1 6 0  m m )

7 1  i n .  
( 1 7 7 5  m m ) 5 4  i n .  

( 1 3 5 0  m m ) B

7 2  i n .  
( 1 8 0 0  m m )

C H

1 4 4  i n .  ( 3 6 0 0  m m )2 0  i n .  
( 5 0 0  m m )

N , L

C

D

6 6 ¹ ⁄₂  i n .
( 1 6 6 0  m m )

1  i n .
( 2 5  m m )

2 0  i n .   ( 5 0 0  m m )

3 4 ¹ ⁄₂  i n .  ( 8 6 0  m m )

5 5  i n .
( 1 3 7 5  m m )

5 0  i n .  
( 1 2 5 0  m m )

N

C W

C u r t a i n s  o ve r  w i n d o w

9 0  i n .  ( 2 2 5 0  m m )

1 4 7  i n .  ( 3 6 7 5  m m )

1  i n .
( 2 5  m m )

H e a d b o a r d
5 7  i n .  ×  7 ¹ ⁄₂  i n .
( 1 4 2 5  m m  ×  1 9 0  m m )  

FI G U RE  A. 1 . 1 ( a)   B e d ro o m .

B
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ti
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n
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d

o
w

C

D

1  i n .  

( 2 5  m m)

3 4¹ ⁄₂  i n .
( 8 6 0  m m)

C W

9 0  i n .  ( 2 2 5 0  mm )

1 4 7  i n .  ( 3 6 7 5  m m )N

C W

I g n i ti o n

S p r i n kl e r

C u r ta i n s

1 6  i n .  
( 4 0 0  m m)

3 0  i n .  
( 7 5 0  m m)

D o o r  

( c l o s e d )

2 2¹ ⁄₂  i n .
( 5 6 0  mm )

2 0  i n .  
( 5 0 0  m m )

5 1 i n .  ( 1 2 7 5  m m )

4 2  i n .  ( 1 0 5 0  m m) 5 2³⁄₄  i n .
( 1 3 2 0  mm )

8  i n .  
( 2 0 0  m m)

1 3  i n .  
( 3 2 5  mm )

7 2  i n .  
( 1 8 0 0  mm ) 1 0 5¹ ⁄₂  i n .  ( 2 6 4 0  m m)

W i n d o w  ( c l o s e d )

D

6  i n .  
( 1 5 0  m m )

2 0  i n .  

( 5 0 0  m m )

3  i n .  ( 7 5  m m )

D D re s s e r

C

B

C h ai r

B e d

FI G U RE  A. 1 . 1 ( b )   M an u fac tu re d  H o m e  B e d ro o m .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

A. 3 . 2 . 1  Ap p ro ve d .    T h e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i a ti o n
d o e s  n o t ap p r o ve ,  i n s p e c t,  o r  c e r ti fy an y i n s ta l l ati o n s ,  p r o c e ‐
d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ;  n o r  d o e s  i t ap p r o ve  o r  e va l u ate
te s ti n g l a b o r a to r i e s .  I n  d e te r m i n i n g th e  ac c e p tab i l i ty o f i n s tal l a‐
ti o n s ,  p r o c e d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ,  th e  au th o r i ty
h avi n g  j u r i s d i c ti o n  m ay b a s e  ac c e p tan c e  o n  c o m p l i an c e  wi th
N F PA o r  o th e r  a p p r o p r i ate  s ta n d ar d s .  I n  th e  a b s e n c e  o f s u c h
s tan d ar d s ,  s ai d  au th o r i ty m a y r e q u i r e  e vi d e n c e  o f p r o p e r  i n s tal ‐
l ati o n ,  p r o c e d u r e ,  o r  u s e .  T h e  a u th o r i ty h a vi n g j u r i s d i c ti o n
m a y al s o  r e fe r  to  th e  l i s ti n gs  o r  l ab e l i n g p r a c ti c e s  o f an  o r ga n i ‐
z a ti o n  th at i s  c o n c e r n e d  wi th  p r o d u c t e val u a ti o n s  an d  i s  th u s  i n
a p o s i ti o n  to  d e te r m i n e  c o m p l i an c e  wi th  a p p r o p r i a te  s ta n d ar d s
fo r  th e  c u r r e n t p r o d u c ti o n  o f l i s te d  i te m s .

A. 3 . 2 . 2  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    T h e  p h r a s e
“ a u th o r i ty h avi n g  j u r i s d i c ti o n , ”  o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n
N F PA d o c u m e n ts  i n  a  b r o ad  m a n n e r,  s i n c e  j u r i s d i c ti o n s  an d
ap p r o va l  a ge n c i e s  var y,  a s  d o  th e i r  r e s p o n s i b i l i ti e s .  Wh e r e
p u b l i c  s afe ty i s  p r i m ar y,  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  m a y
b e  a  fe d e r a l ,  s tate ,  l o c a l ,  o r  o th e r  r e g i o n a l  d e p ar tm e n t o r  i n d i ‐
vi d u a l  s u c h  as  a fre  c h i e f;  fre  m a r s h al ;  c h i e f o f a  fre  p r e ve n ‐
ti o n  b u r e au ,  l ab o r  d e p a r tm e n t,  o r  h e a l th  d e p a r tm e n t;  b u i l d i n g
offcial;  e l e c tr i c a l  i n s p e c to r ;  o r  o th e r s  h avi n g  s tatu to r y a u th o r ‐
i ty.  F o r  i n s u r an c e  p u r p o s e s ,  a n  i n s u r a n c e  i n s p e c ti o n  d e p a r t‐
m e n t,  r ati n g  b u r e a u ,  o r  o th e r  i n s u r a n c e  c o m p a n y
r e p r e s e n ta ti ve  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .  I n
m a n y c i r c u m s ta n c e s ,  th e  p r o p e r ty o wn e r  o r  h i s  o r  h e r  d e s i g n a‐
te d  ag e n t a s s u m e s  th e  r o l e  o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n ;
at g o ve r n m e n t i n s tal l a ti o n s ,  th e  c o m m an d i n g  offcer  o r  d e p a r t‐
m e n tal  offcial  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

A. 3 . 2 . 4  L i s te d .    T h e  m e a n s  fo r  i d e n ti fyi n g l i s te d  e q u i p m e n t
m a y var y fo r  e ac h  o r ga n i z ati o n  c o n c e r n e d  wi th  p r o d u c t e val u a‐

3 4¹ ⁄₂  i n .
( 8 6 0  m m )

8  i n .
( 2 0 0  m m )

L
E

6  i n .  ( 1 5 0  m m )

5 4  i n .
( 1 3 5 0  m m )  

1  i n .  ( 2 5  m m )

C

S

W i n d o w  a r e a

7 0  i n .
( 1 7 5 0  m m )

7 2  i n .  ( 1 8 0 0  m m )
C W

9 0  i n .
( 2 2 5 0  m m )

2 2¹ ⁄₂  i n .
( 5 6 0  m m )

C W

S  S o fa

E  E n d  t a b l e

L  L a m p

 C  C h a i r

C W  C u r t a i n s

 S p r i n kl e r

3 3¹ ⁄₂  i n .
( 8 4 0  m m )

N

FI G U RE  A. 1 . 1 ( c )   L i vi n g Ro o m .

ti o n ;  s o m e  o r g an i z ati o n s  d o  n o t r e c o g n i z e  e q u i p m e n t as  l i s te d
u n l e s s  i t i s  al s o  l ab e l e d .  T h e  au th o r i ty h avi n g  j u r i s d i c ti o n

s h o u l d  u ti l i z e  th e  s ys te m  e m p l o ye d  b y th e  l i s ti n g o r g an i z a ti o n
to  i d e n ti fy a  l i s te d  p r o d u c t.

A. 3 . 3 . 2  B ath ro o m .    A r o o m  i s  s ti l l  c o n s i d e r e d  a  b ath r o o m  i f i t
c o n tai n s  j u s t a to i l e t.  Ad d i ti o n a l l y,  two  b ath r o o m s  th at a r e  a d j a‐

c e n t to  e ac h  o th e r  a r e  c o n s i d e r e d  s e p ar a te  r o o m s  o r  c o m p a r t‐
m e n ts .

A. 3 . 3 . 7  M an u fac tu re d  H o m e .    M a n u fac tu r e d  h o m e s  we r e
fo r m e r l y r e fe r r e d  to  as  “ m o b i l e  h o m e s ”  o r  “ tr ai l e r  c o ac h e s . ”

A. 3 . 3 . 8  P re m i x e d  An ti fre e z e  S o l uti o n .    Wh e r e  a tan k i s  u s e d  as
th e  wa te r  s u p p l y fo r  th e  s p r i n kl e r  s ys te m ,  th e  tan k i s  n o t
p e r m i tte d  to  b e  flled  wi th  a n ti fr e e z e .

A. 3 . 3 . 1 1  S h ad o w Are a.    Wa te r  i s  n o t r e q u i r e d  to  fal l  o n  e ve r y
s q u ar e  i n c h  o f foor  s p ac e  o f th e  o c c u p a n c y.  T h i s  defnition

e s tab l i s h e s  a te r m  th a t wi l l  b e  u s e d  to  a d d r e s s  th e  r u l e s  fo r
ac c e p tab l e  d r y s p a c e s  th at o c c u r  wh e n  wa l l s  i n te r fe r e  wi th  th e
s p r i n kl e r ’ s  s p r ay p atte r n .  An g l e d  wal l s ,  wi n g wa l l s ,  an d  s l i g h tl y

i n d e n te d  wa l l s  c a n  d i s r u p t wate r  d i s c h a r gi n g fr o m  a s p r i n kl e r,
wh i c h  d o e s  n o t tr ave l  o n l y i n  a n  a b s o l u te  s tr a i g h t l i n e ,  a s  i f i t
we r e  b e am s  o f l i g h t.  Wh e r e  s m al l  ( typ i c al l y tr i an g u l ar )  s h a d ‐

o we d  ar e as  ar e  fo r m e d  o n  th e  foor  ad j a c e n t to  th e  wa l l ,  th e s e
s h a d o we d  ar e as  a r e  p u r e l y o n  p ap e r  an d  d o  n o t take  i n to
ac c o u n t th e  d yn am i c  var i a b l e s  o f s p r i n kl e r  d i s c h ar g e .  I n  o r d e r

to  b e  ac c e p tab l e ,  th e  s h a d o w ar e a n e e d s  to  b e  wi th i n  th e  c o ve r ‐
ag e  ar e a  o f a  s p r i n kl e r,  m e an i n g th a t wate r  wo u l d  d i s c h ar g e  to
th e  s p ac e  d i r e c tl y i f th e  s tr u c tu r al  o r  a r c h i te c tu r a l  fe a tu r e  wa s

n o t th e r e .  T h e  p u r p o s e  o f th e  s h a d o w a r e a i s  n o t to  r e p l a c e  a n y
e x i s ti n g  o b s tr u c ti o n  r e q u i r e m e n ts .  I n s te ad  th e  s h ad o w ar e a
c o n c e p t h as  b e e n  a d d e d  to  th e  s tan d ar d  to  p r o vi d e  c l a r i ty to
specifc  s i tu a ti o n s  i n  wh i c h  wal l s  fo r m  n o n -r e c ta n gu l a r-s h a p e d

r o o m s  as  s h o wn  i n  F i g u r e  A. 3 . 3 . 1 1 .

A. 3 . 3 . 1 3 . 3  M u l ti p u rp o s e  P i p i n g S p ri n kl e r S ys te m .    E x am p l e s
o f m u l ti p u r p o s e  p i p i n g  s ys te m s  ar e  s h o wn  i n  F i gu r e
A. 3 . 3 . 1 3 . 3 ( a) ,  F i g u r e  A. 3 . 3 . 1 3 . 3 ( b ) ,  an d  F i g u r e  A. 3 . 3 . 1 3 . 3 ( c ) .

A. 3 . 3 . 1 3 . 4  N e two rk S p ri n kl e r S ys te m .    A n e two r k s ys te m  i s  a
typ e  o f m u l ti p u r p o s e  s ys te m  th at o fte n  u s e s  1 ∕2  i n .  ( 1 5  m m )
p i p i n g  to  s e r ve  b o th  d o m e s ti c  a n d  fre  p r o te c ti o n  n e e d s ,

p r o vi d i n g a n  e q u i val e n t l e ve l  o f s u p p r e s s i o n  c ap ab i l i ty as  l ar g e r
p i p i n g  s ys te m s .  To  ac c o m p l i s h  th i s  p r o te c ti o n ,  e ac h  s p r i n kl e r  i s

s u p p l i e d  b y wa te r  fowing  to  i t fr o m  a t l e a s t th r e e  s e p ar a te
p ath s .  An  e x am p l e  o f a n e two r k s ys te m  i s  s h o wn  i n  F i gu r e
A. 3 . 3 . 1 3 . 3 ( c ) .

A. 3 . 3 . 1 3 . 5  P as s i ve  P u rge  S p ri n kl e r S ys te m .    T h e  d o m e s ti c
p l u m b i n g fxture  s h o u l d  b e  o n  a  r e m o te  p o r ti o n  o f th e  s ys te m

o r  th e  s ys te m  s h o u l d  b e  d e s i gn e d  as  a  l o o p  s o  th at wa te r  m o ve s
th r o u g h  a m aj o r i ty o f th e  s ys te m  wh e n  th e  fxture  i s  u s e d .  T h i s
typ e  o f s ys te m  i s  a l s o  c al l e d  a “fow th r o u g h  s ys te m ”  i n  m u c h  o f

N o r th  Am e r i c a .

A. 3 . 3 . 1 3 . 9  S tan d - Al o n e  S p ri n kl e r S ys te m .    U n d e r g r o u n d
p i p i n g  i s  p e r m i tte d  to  s e r ve  d o m e s ti c  u s e  as  we l l  as  s p r i n kl e r

s ys te m  u s e ,  b u t o n c e  th e  s p l i t i s  m ad e  b e twe e n  s ys te m s ,  th e
p i p i n g  s e r vi n g fre  s p r i n kl e r s  o n l y s e r ve s  th e  fre  s p r i n kl e r s .

A. 3 . 3 . 1 5 . 2  C o n tro l  Val ve .    S ys te m  c o n tr o l  val ve s  s h o u l d  b e  o f
th e  i n d i c a ti n g typ e ,  s u c h  as  p l u g val ve s ,  b al l  val ve s ,  butterfy

val ve s ,  o r  O S & Y g ate  va l ve s .



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 4 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 4 . 4    A s c al e d  d r awi n g wh e r e  r e q u i r e d  s h o u l d  s h o w th e
fo l l o wi n g :

( 1 ) Ad d r e s s  ( i f kn o wn )
( 2 ) S i z e  a n d  typ e  o f d o m e s ti c  l i n e ,  i n c l u d i n g l e n gth  to  c i ty

c o n n e c ti o n
( 3 ) Wate r  m e te r  s i z e
( 4 ) C u r r e n t s ta ti c  wa te r  p r e s s u r e
( 5 ) I n te r i o r  wa l l s
( 6 ) M o d e l ,  m an u fa c tu r e r,  te m p e r a tu r e ,  orifce  s i z e ,  an d

s p ac i n g  r e q u i r e m e n ts  o f s p r i n kl e r s
( 7 ) Typ e  o f p i p e

( 8 ) H an g e r  s p ac i n g r e q u i r e m e n t p e r  th e  p i p e  m a n u fac tu r e r
( 9 ) Ri s e r  d e ta i l

( 1 0 ) I n s tal l i n g  c o n tr ac to r  i n fo r m ati o n
( 1 1 ) P r e l i m i n ar y h yd r a u l i c  c a l c u l ati o n s

A. 5 . 1 . 1    Wh e r e  fu s e d  s p r i n kl e r s  ar e  r e p l ac e d  b y th e  o wn e r,  fre
d e p a r tm e n t,  o r  o th e r s ,  c ar e  s h o u l d  b e  take n  to  e n s u r e  th at th e

r e p l a c e m e n t s p r i n kl e r  h as  th e  s a m e  o p e r a ti n g c h ar a c te r i s ti c s .

A. 5 . 1 . 1 . 1    Wh e r e  th e  s p r i n kl e r  b e i n g r e m o ve d  fr o m  th e  s ys te m
r e m a i n s  a ttac h e d  to  th e  o r i g i n a l  ftting  o r  we l d e d  o u tl e t,  th e

s p r i n kl e r  s h o u l d  b e  p e r m i tte d  to  b e  r e i n s tal l e d  p r o vi d e d  c a r e

N Tab l e  A. 1 . 2 ( a)  Re p o r te d  O n e -  o r Two - Fam i l y H o m e  S tr uc tu re  Fi re s  b y Are a o f O ri gi n :  2 0 1 3 –
2 0 1 7  An n ual  Ave rage s

Are a o f O ri gi n
C i vi l i an

D e ath s
C i vi l i an

P e rc e n t Fi re s P e rc e n t I n j u ri e s P e rc e n t

L i vi n g r o o m ,  fam i l y 
r o o m ,  o r  d e n

5 4 0 2 4 1 0 , 1 0 0 4 7 6 0 1 0

B e d r o o m 5 0 0 2 3 1 8 , 3 0 0 7 1 , 4 6 0 2 0
Ki tc h e n  o r  c o o ki n g  

ar e a
3 5 0 1 6 8 2 , 0 0 0 3 4 2 , 4 7 0 3 4

O th e r  kn o wn  ar e a  o f 
o r i gi n

2 2 0 1 0 3 0 , 0 0 0 1 2 6 6 0 9

Unclassifed  fu n c ti o n  
ar e a

2 0 0 9 5 , 8 0 0 2 3 1 0 4

Unclassifed  
s tr u c tu r a l  ar e a

7 0 3 4 , 5 0 0 2 9 0 1

Gar a ge  o r  ve h i c l e  
s to r ag e  ar e a*

6 0 2 9 , 0 0 0 4 3 6 0 5

E x te r i o r  b a l c o n y o r  
u n e n c l o s e d  p o r c h

5 0 2 6 , 0 0 0 2 1 6 0 2

Unclassifed  ar e a  o f 
o r i gi n

5 0 2 5 , 4 0 0 2 8 0 1

S u b s tr u c tu r e  ar e a  o r  
c r a wl  s p a c e

4 0 2 4 , 2 0 0 2 1 2 0 2

L a u n d r y r o o m  o r  a r e a 3 0 1 8 , 0 0 0 3 2 2 0 3
L a va to r y o r  b a th r o o m 3 0 1 4 , 8 0 0 2 1 6 0 2
Atti c  o r  c e i l i n g / r o o f 

as s e m b l y o r  
c o n c e al e d  s p a c e

2 0 1 8 , 3 0 0 3 9 0 1

Wal l  as s e m b l y o r  
c o n c e al e d  s p a c e

2 0 1 5 , 2 0 0 2 6 0 1

C o u r tya r d ,  p a ti o ,  
te r r a c e

2 0 1 3 , 9 0 0 2 9 0 1

Unclassifed  o u ts i d e  
ar e a

1 0 0 1 0 , 4 0 0 4 6 0 1

E x te r i o r  wal l  s u r fac e 1 0 0 8 , 4 0 0 3 1 0 0 1
H e a ti n g e q u i p m e n t 

r o o m
1 0 1 4 , 1 0 0 2 8 0 1

Confned  c h i m n e y o r  
fue  fre†

0 0 1 6 , 2 0 0 7 2 0 0

To tal : 2 , 2 2 0 1 0 0 2 4 4 , 4 0 0 1 0 0 7 , 3 3 0 1 0 0

Source: N F I RS  5 . 0  an d  th e  N F PA fre  e x p e r i e n c e  s u r ve y ( P u b l i s h e d  r e p o r t:  “ H o m e  S tr u c tu r e  F i r e s :  S u p p o r ti n g
Tab l e s , ”  2 0 1 9 ,  Ta b l e  1 0 A) .
N o te :  S u m s  m i g h t n o t e q u a l  to ta l s  d u e  to  r o u n d i n g  e r r o r s .
* D o e s  n o t i n c l u d e  fres  wi th  p r o p e r ty u s e  c o d e d  a s  r e s i d e n ti al  g a r a g e .

† N F I RS  5 . 0  d o e s  n o t h a ve  a s e p a r a te  a r e a o f o r i g i n  c o d e  fo r  fres  s ta r ti n g  i n  c h i m n e ys .  An y h o m e  fre  wi th
N F I RS  i n c i d e n t typ e  1 1 4  — “ C h i m n e y o f fre  o r i g i n a ti n g  i n  a n d  confned  to  a  c h i m n e y o r  fue”  i s  c a p tu r e d
h e r e .



AN N E X  A 1 3 D - 4 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

h as  b e e n  ta ke n  to  e n s u r e  th e  s p r i n kl e r  h a s  n o t b e e n  d a m a ge d .
F l e x i b l e  h o s e  c o n n e c ti o n s  a r e  c o n s i d e r e d  a ftting.

A. 5 . 2 . 2    F o r  r e fe r e n c e ,  th e  i n fo r m ati o n  i n  Tab l e  A. 5 . 2 . 2 ( a)
th r o u g h  Ta b l e  A. 5 . 2 . 2 ( d )  i s  p r o vi d e d  to  a s s i s t i n  th e  d e te r m i n a‐
ti o n  o f a c c e p ta b l e  wate r  avai l ab i l i ty.

A. 5 . 2 . 2 . 2    I n  m o s t i n s ta l l a ti o n s ,  p r e s s u r e  i n c r e as e s  d u e  to
te m p e r a tu r e  fuctuations  o r  p r e s s u r e  s u r ge s  d o  n o t c a u s e  th e
s ys te m  p r e s s u r e  to  e x c e e d  th e  p r e s s u r e  r ati n g  o f th e  p i p e .  I n
s i tu ati o n s  wh e r e  th e  s ys te m  p r e s s u r e  h as  th e  p o te n ti al  to
e x c e e d  th e  p i p e  p r e s s u r e  r ati n g ,  i n s tal l ati o n  o f a r e l i e f val ve
s h o u l d  b e  c o n s i d e r e d .  Wh e r e  a  r e l i e f val ve  i s  i n s tal l e d ,  c o n s i d ‐
e r ati o n  s h o u l d  b e  g i ve n  to  m a ki n g s u r e  th a t an  a d e q u a te  d r ai n
i s  a va i l ab l e  to  h a n d l e  th e  an ti c i p ate d  d i s c h a r ge .

A. 5 . 2 . 3 . 2    N o t al l  p i p e  o r  tu b e  m ad e  to  AS T M  F 4 4 2 ,  Standard
Specifcation for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe

(SDR–PR),  a s  d e s c r i b e d  i n  5 . 2 . 3 . 2  i s  l i s te d  fo r  fre  s p r i n kl e r  s e r v‐
i c e .  L i s te d  p i p e  i s  identifed  b y th e  l o go  o f th e  l i s ti n g  ag e n c y.

Al l  n o n m e tal l i c  p i p e  an d  ftting  m ate r i al s  c an  b e  d am ag e d
b y c o n ta c t wi th  c h e m i c al s  fo u n d  i n  s o m e  c o n s tr u c ti o n  p r o d ‐

u c ts ,  s u c h  as  th r e ad  s e al an ts ,  l e ak d e te c to r s ,  frestops,  i n s u l a‐
ti o n ,  s p r a y fo am s ,  c u tti n g o i l s ,  te r m i ti c i d e s ,  i n s e c ti c i d e s ,
a n ti fr e e z e ,  c o u p l i n g  l u b e s ,  c o m m u n i c ati o n  c ab l e s ,  wi r e s ,  fux,

s o l d e r,  m as ti c ,  P VC - c o a te d  foor  c l a m p s ,  p i p e  ta p e s ,  g r e as e  an d
c o o ki n g o i l s ,  r u b b e r  a n d  p l as ti c i z e r s ,  an ti m i c r o b i a l  c o ati n g s ,
a n d  s o  fo r th .  T h e  c h e m i c al  c o m p a ti b i l i ty o f s u c h  p r o d u c ts  wi th

th e  p ar ti c u l ar  p i p e  o r  ftting  m ate r i a l  m u s t b e  verifed  p r i o r  to
u s e .  O th e r wi s e ,  c o n tac t b e twe e n  th e  c o n s tr u c ti o n  p r o d u c t an d
th e  p i p e  o r  ftting  m u s t b e  a vo i d e d .

N Tab l e  A. 1 . 2 ( b )  Re p o r te d  O n e -  o r Two - Fam i l y H o m e  S tr u c tu re  Fi re s  b y H e at S o u rc e :  2 0 1 3 –
2 0 1 7  An n ual  Ave rage s

H e at S o u rc e
C i vi l i an

D e ath s
C i vi l i an

P e rc e n t Fi re s P e rc e n t I n j uri e s P e rc e n t

S m o ki n g m ate r i a l s 4 3 0 2 0 1 0 , 8 0 0 4 6 9 0 9
Ra d i a te d  o r  

c o n d u c te d  h e at 
fr o m  o p e r ati n g  
e q u i p m e n t

3 5 0 1 6 3 9 , 4 0 0 1 6 1 , 5 7 0 2 1

Ar c i n g 3 0 0 1 4 2 8 , 3 0 0 1 2 6 9 0 9
Unclassifed  h e at 

an d  p o we r e d  
e q u i p m e n t

2 1 0 9 3 5 , 2 0 0 1 4 1 , 1 0 0 1 5

Unclassifed  h e at 
s o u r c e

1 7 0 8 1 9 , 9 0 0 8 4 0 0 5

L i g h te r 1 4 0 6 8 , 0 0 0 3 4 8 0 6
O th e r  kn o wn  h e at 

s o u r c e
1 4 0 6 1 5 , 4 0 0 6 3 8 0 5

Unclassifed  h o t 
o r  s m o l d e r i n g 
o b j e c t

1 1 0 5 1 6 , 9 0 0 7 3 3 0 5

S p a r k,  e m b e r,  o r  
fame  fr o m  
o p e r ati n g  
e q u i p m e n t

9 0 4 1 5 , 1 0 0 6 4 5 0 6

H o t e m b e r  o r  a s h 8 0 4 2 0 , 5 0 0 8 3 0 0 4
H e at fr o m  d i r e c t 
fame  o r  
c o n ve c ti o n  
c u r r e n ts

6 0 3 1 0 , 7 0 0 4 2 4 0 3

C an d l e 6 0 3 6 , 0 0 0 2 4 8 0 7
M atc h 5 0 2 5 , 8 0 0 2 1 0 0 1
Unclassifed  h e at 

s p r e ad  fr o m
2 0 1 4 , 1 0 0 2 5 0 1

Ra d i a te d  h e at 
fr o m  an o th e r  
fre

1 0 0 5 2 4 0 1

L i gh tn i n g 1 0 0 3 , 8 0 0 2 3 0 0
To tal : 2 , 2 2 0 1 0 0 2 , 4 4 4 , 0 0 0 1 0 0 7 , 3 3 0 1 0 0

Source: N F I RS  5 . 0  an d  th e  N F PA fre  e x p e r i e n c e  s u r ve y ( P u b l i s h e d  r e p o r t:  “ H o m e  S tr u c tu r e  F i r e s :  S u p p o r ti n g
Tab l e s , ”  2 0 1 9 ,  Ta b l e  8 A) .
N o te :  S u m s  m i g h t n o t e q u a l  to ta l s  d u e  to  r o u n d i n g  e r r o r s .



I N S TAL L AT I O N  O F  S P RI N KL E R S YS T E M S  I N  O N E -  AN D  T WO - FAM I L Y D WE L L I N G S  AN D  M AN U FAC T U RE D  H O M E S1 3 D - 4 2

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N Tab l e  A. 1 . 2 ( c )  Re p o r te d  O n e -  o r Two - Fam i l y H o m e  S tr u c tu re  Fi re s  b y I te m  Fi rs t I gn i te d :  2 0 1 3 –
2 0 1 7  An n ual  Ave rage s

I te m  Fi rs t I gn i te d
C i vi l i an

D e ath s
C i vi l i an

P e rc e n t Fi re s P e rc e n t I n j uri e s P e rc e n t

U p h o l s te r e d  
fu r n i tu r e

3 7 0 1 7 4 , 0 0 0 2 4 3 0 6

O th e r  kn o wn  i te m  
frst i g n i te d

2 8 0 1 2 3 6 , 9 0 0 1 5 9 4 0 1 3

M attr e s s  o r  
b e d d i n g

2 4 0 1 1 6 , 4 0 0 3 6 7 0 9

F l am m ab l e  o r  
c o m b u s ti b l e  
l i q u i d  o r  ga s e s ,  
p i p i n g  o r  flter

1 9 0 8 1 1 , 3 0 0 5 7 5 0 1 0

M u l ti p l e  i te m s  frst 
i g n i te d

1 5 0 7 5 , 4 0 0 2 2 5 0 3

Unclassifed  
fu r n i tu r e ,  
u te n s i l s

1 4 0 6 4 , 0 0 0 2 2 0 0 3

S tr u c tu r al  
m e m b e r  o r  
fr a m i n g

1 2 0 5 1 6 , 4 0 0 7 2 6 0 4

C l o th i n g 1 2 0 6 5 , 1 0 0 2 3 1 0 4
C o o ki n g  m ate r i al s ,  

i n c l u d i n g  fo o d
1 2 0 5 5 3 , 6 0 0 2 2 1 , 7 2 0 2 3

E l e c tr i c al  wi r e  o r  
c a b l e  i n s u l ati o n

1 1 0 5 1 5 , 1 0 0 6 3 2 0 4

Unclassifed  i te m  
frst i g n i te d

1 0 0 5 1 5 , 2 0 0 6 2 7 0 4

I n te r i o r  wal l  
c o ve r i n g ,  
e x c l u d i n g d r a p e s

9 0 4 5 , 5 0 0 2 1 6 0 2

Unclassifed  
s tr u c tu r a l  
c o m p o n e n t o r  
fnish

7 0 3 7 , 1 0 0 3 1 2 0 2

E x te r i o r  wa l l  
c o ve r i n g  o r  
fnish

3 0 1 1 2 , 6 0 0 5 1 8 0 2

Ap p l i an c e  h o u s i n g  
o r  c as i n g

3 0 1 1 0 , 4 0 0 4 2 0 0 3

C ab i n e tr y 3 0 1 3 , 9 0 0 2 1 7 0 2
Ru b b i s h ,  tr as h ,  o r  

was te
2 0 1 9 , 5 0 0 4 1 5 0 2

Unclassifed  
o r g an i c  m a te r i al s

1 0 0 8 , 4 0 0 3 5 0 1

H o u s e h o l d  u te n s i l s 1 0 0 4 , 9 0 0 2 1 0 0 1
I n s u l ati o n  wi th i n  

s tr u c tu r al  ar e a
1 0 0 4 , 8 0 0 2 4 0 1

 L i g h t ve ge tati o n ,  
i n c l u d i n g  gr a s s

1 0 0 4 , 2 0 0 2 3 0 0

To ta l : 2 , 2 2 0 1 0 0 2 4 4 , 4 0 0 1 0 0 7 , 3 3 0 1 0 0

Source: N F I RS  5 . 0  an d  th e  N F PA fre  e x p e r i e n c e  s u r ve y ( P u b l i s h e d  r e p o r t:  “ H o m e  S tr u c tu r e  F i r e s :  S u p p o r ti n g
Tab l e s , ”  2 0 1 9 ,  Ta b l e  1 1 A) .
N o te :  S u m s  m i g h t n o t e q u a l  to ta l s  d u e  to  r o u n d i n g  e r r o r s .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

S h a d o w  a r e a

FI G U RE  A. 3 . 3 . 1 1   S h ad o w Are a C re ate d  b y a Wal l .

Manifold

Water

meter

FI G U RE  A. 3 . 3 . 1 3 . 3 ( a)   M u l ti p u rp o s e  P i p i n g S ys te m  ( Tre e
S ys te m )  — E x am p l e  1 .

Manifold

Water

meter

FI G U RE  A. 3 . 3 . 1 3 . 3 ( b )   M ul ti p u rp o s e  P i p i n g S ys te m  ( L o o p e d
S ys te m )  — E x am p l e  2 .

Δ A. 5 . 2 . 9 . 2    C o m p a ti b l e  th r e ad  s e a l a n t o r  Tefon  ta p e  c a n  b e
u s e d  i n  a C P VC  s p r i n kl e r  h e ad  ad ap te r.  T h e  c o m b i n ati o n  o f

th e  two  c an n o t b e  u s e d  to g e th e r.  T h e  m a n u fac tu r e r  o f th e
s p r i n kl e r  h e a d  a d a p te r  i n s tal l ati o n  i n s tr u c ti o n s  m u s t b e
fo l l o we d  fo r  e a c h  s p r i n kl e r  h e ad  ad ap te r  u s e d .  N o t a l l  fttings

m a d e  to  AS T M  F 4 3 7 ,  Standard Specifcation for Threaded Chlorina‐
ted Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80;
AS T M  F 4 3 8 ,  Standard Specifcation for Socket-Type Chlorinated

Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 40;  an d
AS T M  F 4 3 9 ,  Standard Specifcation for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,  Schedule 80,  as  d e s c r i b e d  i n

5 . 2 . 9 . 2  a r e  l i s te d  fo r  fre  s p r i n kl e r  s e r vi c e .  L i s te d  fttings  ar e
identifed  b y th e  l o g o  o f th e  l i s ti n g a ge n c y.

A. 5 . 3    I t i s  n o t th e  i n te n t o f th i s  s ta n d ar d  to  r e q u i r e  th e  u s e  o f
N F PA 2 4  fo r  a n y s u p p l y p i p i n g.

Manifold

Water

meter

FI G U RE  A. 3 . 3 . 1 3 . 3 ( c )   M ul ti p u rp o s e  P i p i n g S ys te m  —
E x am p l e  3  ( N e two rk S ys te m ) .

Δ Tab l e  A. 5 . 2 . 2 ( a)  S D R 1 3 . 5  I P S  P i p e  ( C P VC )

N o m i n al  P i p e
S i z e  

Ave rage  O u ts i d e
D i am e te r  

Ave rage  I n s i d e
D i am e te r

i n . m m  i n . m m  i n . m m

3 ∕4 2 0 1 . 0 5 2 6 . 7 0 . 8 7 2 2 . 1
1 2 5 1 . 3 2 3 3 . 5 1 . 1 0 2 7 . 9

1 1 ∕4 3 2 1 . 6 6 4 2 . 2 1 . 3 9 3 5 . 3
1 1 ∕2 4 0 1 . 9 0 4 8 . 3 1 . 6 0 4 0 . 6

2 5 0 2 . 3 8 6 0 . 5 2 . 0 0 5 0 . 8
2 1 ∕2 6 5 2 . 8 8 7 3 . 2 2 . 4 2 6 1 . 5

3 8 0 3 . 5 0 8 8 . 9 2 . 9 5 7 4 . 9
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ Tab l e  A. 5 . 2 . 2 ( b )  S D R 9  C T S  P i p e  ( P E X)

N o m i n al  D i am e te r  O u ts i d e  D i am e te r  Wal l  I n s i d e  D i am e te r

i n . m m  i n . * m m  i n . † m m  i n . m m

3 ∕8 9 0 . 5 0 1 2 . 7 0 . 0 7 1 . 8 0 . 3 6 9 . 1

1 ∕2 1 5 0 . 6 3 1 5 . 9 0 . 0 7 1 . 8 0 . 4 9 1 2 . 3

3 ∕4 2 0 0 . 8 8 2 2 . 2 0 . 1 0 2 . 5 0 . 6 8 1 7 . 2

1 2 5 1 . 3 0 3 2 . 5 0 . 1 3 3 . 2 0 . 8 8 2 2 . 2

1 1 ∕4 3 2 1 . 3 8 3 4 . 5 0 . 1 5 3 . 9 1 . 0 7 2 7 . 2

1 1 ∕2 4 0 1 . 6 3 4 1 . 2 0 . 1 8 4 . 6 1 . 2 6 3 2 . 1

2 5 0 2 . 1 3 5 4 . 0 0 . 2 4 6 . 0 1 . 6 5 4 2 . 0

* Ave r a g e  d i m e n s i o n s  fr o m  AS T M  F 8 7 6 ,  Standard Specifcation for Crosslinked Polyethylene (PEX) Tubing.
† M i n i m u m  wa l l  th i c kn e s s  fr o m  AS T M  F 8 7 6 .

Δ Tab l e  A. 5 . 2 . 2 ( c )  S te e l  P i p e  D i m e n s i o n s

    S c h e d u l e  5 S c h e d ul e  1 0 * S c h e du l e  3 0 S c h e d u l e  4 0

N o m i n al  P i p e
S i z e

O uts i d e
D i am e te r

I n s i d e
D i am e te r

Wal l
T h i c kn e s s

I n s i d e
D i am e te r

Wal l
T h i c kn e s s

I n s i d e
D i am e te r

Wal l
T h i c kn e s s

I n s i d e
D i am e te r

Wal l
T h i c k n e s s

i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m

1 ∕2 † 1 5 0 . 8 4 2 1 . 3 — — — — 0 . 6 7 1 7 . 0 0 . 0 8 2 . 1 — — — — 0 . 6 2 1 5 . 8 0 . 1 1 2 . 7 7
3 ∕4 † 2 0 1 . 0 5 2 6 . 7 — — — — 0 . 8 8 2 2 . 4 0 . 0 8 2 . 1 — — — — 0 . 8 2 2 1 . 0 0 . 1 1 2 . 8 7

1 2 5 1 . 3 2 3 3 . 4 1 . 1 9 3 0 . 1 0 . 0 7 1 . 7 1 . 1 0 2 7 . 9 0 . 1 1 2 . 8 — — — — 1 . 0 5 2 6 . 6 0 . 1 3 3 . 3 7
1 1 ∕4 3 2 1 . 6 6 4 2 . 2 1 . 5 3 3 8 . 9 0 . 0 7 1 . 7 1 . 4 4 3 6 . 6 0 . 1 1 2 . 8 — — — — 1 . 3 8 3 5 . 1 0 . 1 4 3 . 5 6
1 1 ∕2 4 0 1 . 9 0 4 8 . 3 1 . 7 7 4 5 . 0 0 . 0 7 1 . 7 1 . 6 8 4 2 . 7 0 . 1 1 2 . 8 — — — — 1 . 6 1 4 0 . 9 0 . 1 5 3 . 6 8

2 5 0 2 . 3 8 6 0 . 3 2 . 2 5 5 7 . 0 0 . 0 7 1 . 7 2 . 1 6 5 4 . 8 0 . 1 1 2 . 8 — — — — 2 . 0 7 5 2 . 5 0 . 1 5 3 . 9 1
2 1 ∕2 6 5 2 . 8 8 7 3 . 0 2 . 7 1 6 8 . 8 0 . 0 8 2 . 1 2 . 6 4 6 6 . 9 0 . 1 2 3 . 0 — — — — 2 . 4 7 6 2 . 7 0 . 2 0 5 . 1 6

3 8 0 3 . 5 0 8 8 . 9 3 . 3 3 8 4 . 7 0 . 0 8 2 . 1 3 . 2 6 8 2 . 8 0 . 1 2 3 . 0 — — — — 3 . 0 7 7 7 . 9 0 . 2 2 5 . 4 9

*  S c h e d u l e  1 0  defned  to  5  i n .  ( 1 2 7  m m )  n o m i n a l  p i p e  s i z e  b y AS T M  A1 3 5 / A1 3 5 M ,  Standard Specifcation for Electric-Resistance-Welded Steel Pipe.
†  T h e s e  val u e s  a p p l i c a b l e  wh e n  u s e d  i n  c o n j u n c ti o n  wi th  8 . 1 5 . 1 9 . 3  a n d  8 . 1 5 . 1 9 . 4  o f N F PA 1 3 .
[ 1 3 : Ta b l e  A. 6 . 3 . 2 ]

Tab l e  A. 5 . 2 . 2 ( d )  C o p p e r Tub e  D i m e n s i o n s

    Typ e  K Typ e  L Typ e  M

N o m i n al  Tu b e
S i z e

O u ts i de
D i am e te r I n s i de  D i am e te r Wal l  T h i c kn e s s I n s i de  D i am e te r Wal l  T h i c kn e s s I n s i de  D i am e te r

Wal l
T h i c kn e s s

i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m i n . m m

3 ∕4 2 0 0 . 8 8 2 2 . 2 0 . 7 5 1 8 . 9 0 . 0 7 1 . 7 0 . 7 9 1 9 . 9 0 . 0 5 1 . 1 0 . 8 1 2 0 . 6 0 . 0 3 0 . 8
1 2 5 1 . 1 3 2 8 . 6 1 . 0 0 2 5 . 3 0 . 0 7 1 . 7 1 . 0 3 2 6 . 0 0 . 0 5 1 . 3 1 . 0 6 2 6 . 8 0 . 0 4 0 . 9

1 1 ∕4 3 2 1 . 3 8 3 4 . 9 1 . 2 5 3 1 . 6 0 . 0 7 1 . 7 1 . 2 7 3 2 . 1 0 . 0 6 1 . 4 1 . 2 9 3 2 . 8 0 . 0 4 1 . 1
1 1 ∕2 4 0 1 . 6 3 4 1 . 3 1 . 4 8 3 7 . 6 0 . 0 7 1 . 8 1 . 5 1 3 8 . 2 0 . 0 6 1 . 5 1 . 5 3 3 8 . 8 0 . 0 5 1 . 2

2 5 0 2 . 1 3 5 4 . 0 1 . 9 6 4 9 . 8 0 . 0 8 2 . 1 1 . 9 9 5 0 . 4 0 . 0 7 1 . 8 2 . 0 1 5 1 . 0 0 . 0 6 1 . 5
2 1 ∕2 6 5 2 . 6 3 6 6 . 7 2 . 4 4 6 1 . 8 0 . 1 0 2 . 4 2 . 4 7 6 2 . 6 0 . 0 8 2 . 0 2 . 5 0 6 3 . 4 0 . 0 7 1 . 7

3 8 0 3 . 1 3 7 9 . 4 2 . 9 1 7 3 . 8 0 . 1 1 2 . 8 2 . 9 5 7 4 . 8 0 . 0 9 2 . 3 2 . 9 8 7 5 . 7 0 . 0 7 1 . 8

[ 1 3 : Ta b l e  A. 6 . 3 . 5 ]
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

A. 6 . 2    T h e  c o n n e c ti o n  to  c i ty m ai n s  fo r  fre  p r o te c ti o n  i s  o fte n
s u b j e c t to  l o c al  r e gu l a ti o n  o f m e te r i n g  an d  backfow p r e ve n ‐
ti o n  r e q u i r e m e n ts .  P r e fe r r e d  a n d  ac c e p tab l e  wate r  s u p p l y
ar r an g e m e n ts  a r e  s h o wn  i n  F i gu r e  A. 6 . 2 ( a)  th r o u gh  F i g u r e
A. 6 . 2 ( e ) .  Wh e r e  i t i s  n e c e s s ar y to  u s e  a  m e te r  b e twe e n  th e  c i ty
wate r  m ai n  a n d  th e  s p r i n kl e r  s ys te m  s u p p l y,  an  ac c e p tab l e
ar r an g e m e n t a s  s h o wn  i n  F i g u r e  A. 6 . 2 ( c )  a n d  F i gu r e  A. 6 . 2 ( d )
c a n  b e  u s e d .  U n d e r  th e s e  c i r c u m s tan c e s ,  th e  fow c h ar a c te r i s ‐
ti c s  o f th e  m e te r  ar e  to  b e  i n c l u d e d  i n  th e  h yd r a u l i c  c al c u l a ti o n
o f th e  s ys te m  [see Table 1 0. 4. 4(a)].  Wh e r e  a ta n k i s  u s e d  fo r  b o th
d o m e s ti c  a n d  fre  p r o te c ti o n  p u r p o s e s ,  a  l o w wate r  al ar m  th at
ac tu ate s  wh e n  th e  wa te r  l e ve l  fa l l s  b e l o w 1 1 0  p e r c e n t o f th e
m i n i m u m  q u an ti ty specifed  i n  6 . 1 . 2  s h o u l d  b e  p r o vi d e d .

T h e  e ffe c t o f p r e s s u r e -r e d u c i n g  va l ve s  o n  th e  s ys te m  s h o u l d
b e  c o n s i d e r e d  i n  th e  h yd r a u l i c  c a l c u l ati o n  p r o c e d u r e s .

F i g u r e  A. 6 . 2 ( a ) ,  F i g u r e  A. 6 . 2 ( c ) ,  o r  F i gu r e  A. 6 . 2 ( d )  a r e
ac c e p ta b l e  m e th o d s  fo r  g e tti n g  th e  wa te r  s u p p l y i n to  th e  u n i t
fo r  a s tan d -al o n e  s p r i n kl e r  s ys te m  ( o n e  th a t d o e s  n o t al s o
p r o vi d e  d i r e c t c o n n e c ti o n s  to  th e  c o l d  wate r  fxtures)  b e c au s e
th e  c o m m o n  s u p p l y p i p e  fo r  th e  d o m e s ti c  s ys te m  an d  th e  s p r i n ‐
kl e r  s ys te m  b e twe e n  th e  wate r  s u p p l y an d  th e  d we l l i n g u n i t h a s
a s i n gl e  c o n tr o l  val ve  th a t s h u ts  th e  s p r i n kl e r  s ys te m ,  wh i c h
h e l p s  to  e n s u r e  th a t p e o p l e  wh o  h ave  r u n n i n g wa te r  to  th e i r
d o m e s ti c  fxtures  al s o  h ave  fre  p r o te c ti o n .  T h i s  s e r ve s  as  a
fo r m  o f s u p e r vi s i o n  fo r  th e  c o n tr o l  val ve  an d  c a n  b e  u s e d  to
m a ke  s u r e  th a t th e  val ve  s ta ys  o p e n  i n  p l a c e  o f o th e r,  m o r e
e x p e n s i ve  o p ti o n s  s u c h  as  tam p e r  s wi tc h e s  wi th  a  m o n i to r i n g
s e r vi c e .

S o m e  wa te r  u ti l i ti e s  c h o o s e  to  i n s tal l  s e p ar ate  tap s  an d
s u p p l y p i p e s  fr o m  th e  wa te r  s u p p l y to  th e  d we l l i n g u n i t fo r  fre
s p r i n kl e r  s ys te m s  a s  s h o wn  i n  F i gu r e  A. 6 . 2 ( d ) ,  d u e  to  th e  p r e f‐
e r e n c e  to  n o t s h u t o ff wate r  to  p i p i n g th a t i n c l u d e s  fre  s u p p l y
as  we l l  a s  d o m e s ti c  wate r  s u p p l y.  Wh i l e  th e s e  typ e s  o f ar r a n ge ‐
m e n ts  ar e  ac c e p tab l e ,  th e y m i g h t n o t b e  c o s t effcient an d
s h o u l d  b e  e val u ate d  d u e  to  th e  e x tr a c o s t b u r d e n  th i s  p l a c e s  o n
th e  b u i l d i n g o wn e r.

S i n g l e  s e r vi c e s  s h o u l d  b e  a c c e p ta b l e  as  th i s  s tan d a r d  i s  a l i fe
s a fe ty s tan d ar d .  T h i s  m e an s  th at th e  p u r p o s e  o f th e  s ta n d a r d  i s
to  p r o te c t h u m a n  l i fe  an d  n o t to  n e c e s s ar i l y p r o te c t p r o p e r ty.
I n  th e  e ve n t th at th e  d o m e s ti c  wate r  s u p p l y i s  s h u t o ff,  p l u m b ‐
i n g c o d e  d i c tate s  th at th e  h o m e  i s  u n i n h ab i ta b l e  a n d  th u s
s h o u l d  b e  va c ate d .  I f th e r e  a r e  n o  o c c u p a n ts  wi th i n  th e  h o m e
th e n  th e r e  a r e  n o  l i fe  s a fe ty c o n c e r n s .

Ad d i ti o n a l l y,  h a vi n g a  s i n g l e  s e r vi c e  c o n n e c ti o n  p r o vi d e s
s o m e  as s u r an c e  th a t th e  wate r  s u p p l y to  th e  s p r i n kl e r  s ys te m  i s
o p e r ati o n al .

A. 6 . 2 . 3    I n  a  s i tu a ti o n  wh e r e  a  two -fam i l y d we l l i n g o r  to wn ‐
h o u s e  h as  a  c o m m o n  wate r  s u p p l y,  th e r e  m u s t b e  a way to
i s o l ate  th e  s p r i n kl e r  s ys te m  i n  o n e  u n i t wi th o u t h a vi n g to  e n te r
an o th e r  u n i t.  Wh e r e  e a c h  u n i t h a s  i ts  o wn  s h u to ff val ve  an d
o n e  u n i t s u ffe r s  a fre  e ve n t a n d  c an n o t b e  o c c u p i e d ,  th e
d am ag e d  u n i t c an  b e  i s o l ate d  a n d  o th e r  u n i ts  c a n  r e m ai n  o c c u ‐
p i e d  b e c au s e  th e y h a ve  fu n c ti o n i n g  s p r i n kl e r  s ys te m s .

A. 6 . 2 . 3 . 3    We l l  p u m p s  a r e  a n  e c o n o m i c al  way to  p r o vi d e  a
wate r  s u p p l y s o u r c e  i n  r u r al  ar e as  wi th o u t a m u n i c i p a l  wa te r
s u p p l y.  Rath e r  th an  h a vi n g a  p u m p  an d  tan k as s e m b l y as  d e ‐
s c r i b e d  i n  6 . 2 . 1  a n d  6 . 2 . 2 ,  wh i c h  typ i c a l l y take s  u p  foor  s p a c e
i n  th e  d we l l i n g  o r  h o m e  a n d  r e q u i r e s  a s e p ar ate  a c  p o we r
s o u r c e  am o n g o th e r  th i n gs ,  th e  we l l  p u m p  c an  b e  u p s i z e d  to
ac c o m m o d ate  th e  s p r i n kl e r  d e m an d  a t c o n s i d e r a b l y l e s s  c o s t.

A. 6 . 3    M u l ti p u r p o s e  p i p i n g  s ys te m s  c o n s i s t o f a  s i n gl e  p i p i n g
s ys te m  wi th i n  a  r e s i d e n ti a l  o c c u p an c y th a t i s  i n te n d e d  to  s e r ve
b o th  d o m e s ti c  a n d  fre  p r o te c ti o n  n e e d s .  B a s i c  fo r m s  o f th i s

s ys te m  a r e  s h o wn  i n  F i g u r e  A. 6 . 3 ( a) ,  F i g u r e  A. 6 . 3 ( b ) ,  F i gu r e
A. 6 . 3 ( c ) ,  a n d  F i g u r e  A. 6 . 3 ( d ) .  A n e two r k s ys te m ,  a s  defned  i n
3 . 3 . 1 3 . 4 ,  i s  a  typ e  o f m u l ti p u r p o s e  s ys te m  th at u ti l i z e s  a

c o m m o n  p i p i n g  s ys te m  s u p p l yi n g  d o m e s ti c  fxtures  an d  fre
s p r i n kl e r s  wh e r e  e ac h  s p r i n kl e r  i s  s u p p l i e d  b y a  m i n i m u m  o f
th r e e  s e p ar a te  p a th s .  I n  d we l l i n g s  wh e r e  l o n g -te r m  u s e  o f l awn

s p r i n kl e r s  i s  c o m m o n ,  p r o vi s i o n  s h o u l d  b e  m a d e  fo r  s u c h
u s ag e .

A. 7 . 2 . 1    I n  th e  c as e  o f a  m u l ti p u r p o s e  s ys te m ,  a  p l u m b i n g
fxture  o n  th e  s ys te m  s i d e  o f th e  m ai n  c o n tr o l  val ve  c a n  m e e t
th e  r e q u i r e m e n t fo r  a d r a i n .

A. 7 . 2 . 4    T h e s e  c o n n e c ti o n s  s h o u l d  b e  i n s tal l e d  s o  th a t th e  val ve
c a n  b e  o p e n e d  fu l l y a n d  fo r  a suffcient ti m e  p e r i o d  to  e n s u r e  a

p r o p e r  te s t wi th o u t c a u s i n g  wate r  d a m a ge .  T h e  te s t c o n n e c ti o n

C i t y  wa t e r  m a i n

To  
d o m e s t i c
s y s t e m

C u r b  s t o p  o r  
s h u t o f f  va l ve  
( l o c ka b l e )

Wa t e r
m e t e r

D o m e s t i c  s y s t e m  
s h u t o f f  va l ve  
( l o c ka b l e )

To  a u t o m a t i c
s p r i n kl e r
s y s t e m

D r a i n  
c o n n e c t i o n

FI G U RE  A. 6 . 2 ( a)   M i n i m u m  Re q u i re m e n ts  fo r a S tan d - Al o n e
S ys te m .

C i t y  wa t e r  m a i n

C o r p o r a t i o n  s t o p  ( i f  r e q u i r e d )

C u r b  s t o p  o r  
s h u t o f f  va l ve
( l o c ka b l e )

Wa t e r  m e t e r
D o m e s t i c  s y s t e m  
s h u t o ff
va l ve  ( l o c ka b l e )

P r e s s u r e  g a u g e
( a l t .  l o c a t i o n s  i f  
r e q u i r e d )

Wa t e r f l o w  d e t e c t o r
( i f  r e q u i r e d )

To  a u t o m a t i c
s p r i n kl e r
s y s t e m

D r a i n  a n d  t e s t
c o n n e c t i o n

To  d o m e s t i c
s y s t e m

C h e c k va l ve  o r
b a c kf l o w  p r e ve n t i o n  
d e v i c e  ( i f  r e q u i r e d )

FI G U RE  A. 6 . 2 ( b )   Ac c e p tab l e  Ar ran ge m e n t fo r S tan d - Al o n e
P i p i n g S ys te m s  — O p ti o n  1 .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

s h o u l d  b e  d e s i g n e d  an d  s i z e d  to  ve r i fy th e  suffciency o f th e
wate r  s u p p l y a n d  al ar m  m e c h a n i s m s .

A. 7 . 2 . 6    Wh e r e  th e  p r e s s u r e - r e d u c i n g o r  p r e s s u r e -r e g u l ati n g
va l ve  a l s o  s e r ve s  th e  d o m e s ti c  wate r  s u p p l y,  th e  d o m e s ti c
fxtures  i n  th e  h o m e  s e r ve  as  th e  c o n n e c ti o n  fo r  wh i c h  th e
d e vi c e  c a n  b e  te s te d ,  b u t a ga u g e  i s  s ti l l  n e e d e d  d o wn s tr e a m  to
ve r i fy va l ve  p e r fo r m a n c e  a n d  fu n c ti o n .

A. 7 . 4 . 4    T h e  r e a c ti o n  fo r c e s  c au s e d  b y th e  fow o f wate r
th r o u g h  th e  s p r i n kl e r  c o u l d  r e s u l t i n  d i s p l ac e m e n t o f th e  s p r i n ‐
kl e r,  th e r e b y ad ve r s e l y affe c ti n g  s p r i n kl e r  d i s c h a r ge .

A. 7 . 4 . 5    Wo o d  attac h e d  o r  fa s te n e d  to  th e  s tr u c tu r e  u s e d  a s
p ar t o f a tr a p e z e  h a n ge r  i s  c o n s i d e r e d  an  e x te n s i o n  o f th e
s tr u c tu r e  an d  i s  c o n s i d e r e d  ac c e p tab l e  to  h a n g s p r i n kl e r
p i p i n g .

C i t y  wa t e r  m a i n

C h e c k va l ve  o r,  i f  
r e q u i r e d ,  c r o s s  
c o n n e c t i o n  c o n t r o l
d e v i c e

Wa t e r  m e t e r

D o m e s t i c  
s y s t e m
s h u t o f f
va l ve

Wa t e r f l o w  d e t e c t o r  ( i f  r e q u i r e d )

To  a u t o m a t i c
s p r i n kl e r  
s y s t e m

D r a i n  a n d  t e s t
c o n n e c t i o n

C o r p o r a t i o n  s t o p  
( i f  r e q u i r e d )

To  d o m e s t i c
s y s t e m

M a i n  c o n t r o l
va l ve  ( p r i va t e )

* O p t i o n a l  va l ve :  S e e  7 . 1 . 2

L o c ka b l e  m e t e r  
s t o p  ( p u b l i c )

P r e s s u r e  g a u g e
( a l t .  l o c a t i o n s  i f  r e q u i r e d )

Δ FI G U RE  A. 6 . 2 ( c )   Ac c e p tab l e  Ar ran ge m e n t fo r S tan d - Al o n e
P i p i n g S ys te m  — O p ti o n  2 .

C i t y  wa t e r  m a i n

C o r p o r a t i o n  
s t o p  ( i f  r e q u i r e d )

C h e c k va l ve  
o r  b a c kf l o w  
p r e ve n t i o n  
d e v i c e
( i f  r e q u i r e d )

Wa t e r
m e t e r

D o m e s t i c  
s y s t e m
s h u t o f f
va l ve

Wa t e r f l o w  d e t e c t o r
 ( i f  r e q u i r e d )

To  a u t o m a t i c
s p r i n kl e r  s y s t e m

D r a i n  a n d  t e s t
c o n n e c t i o n

F i r e  s p r i n kl e r  
s h u t o f f  va l ve  
( s u p e r v i s e d  o r  
l o c ka b l e ) *

To  d o m e s t i c
s y s t e m

 O p t i o n a l  va l ve :  S e e  7 . 1 . 2*

C o r p o r a t i o n  
s t o p  
( i f  r e q u i r e d )

M e t e r  s t o p  
( p u b l i c )

P r e s s u r e  g a u g e
( a l t .  l o c a t i o n s  i f  
r e q u i r e d )

Δ FI G U RE  A. 6 . 2 ( d )   Ac c e p tab l e  Ar ran ge m e n t fo r S tan d - Al o n e
P i p i n g S ys te m s  — O p ti o n  3 .

A. 7 . 5 . 5    C o r r o s i o n -r e s i s tan t s p r i n kl e r s  s h o u l d  b e  c o n s i d e r e d
fo r  u s e  i n  s te a m  r o o m s .

A. 7 . 5 . 6 . 3    C a r e  s h o u l d  b e  take n  i n  p o s i ti o n i n g  s p r i n kl e r s  i n
b a th r o o m s  n e a r  e x h au s t fan  u n i ts .  S o m e  e x h au s t fa n  u n i ts  h ave

h e a te r s  b u i l t i n  to  war m  u p  th e  b ath r o o m ,  an d  th e s e  u n i ts  h a ve
th e  p o te n ti al  to  ac ti vate  s p r i n kl e r s .  C o m b i n ati o n  e x h a u s t fa n
an d  h e ate r  u n i ts  s h o u l d  b e  tr e ate d  as  wal l -m o u n te d  d i ffu s e r s

fo r  th e  p u r p o s e s  o f u s i n g  Ta b l e  7 . 5 . 6 . 3 .

A. 7 . 5 . 6 . 3 ( 3 )    S e e  F i g u r e  A. 7 . 5 . 6 . 3 ( 3 ) ( a ) ,  F i g u r e  A. 7 . 5 . 6 . 3 ( 3 )
( b ) ,  F i gu r e  A. 7 . 5 . 6 . 3 ( 3 ) ( c ) ,  an d  F i g u r e  A. 7 . 5 . 6 . 3 ( 3 ) ( d ) .

A. 7 . 5 . 7    D e c o r ati ve  p a i n ti n g  o f a r e s i d e n ti al  s p r i n kl e r  i s  n o t to
b e  c o n fu s e d  wi th  th e  te m p e r a tu r e  identifcation  c o l o r s  as  s p e c i ‐
fed  i n  6 . 2 . 5  o f N F PA 1 3 .

A. 7 . 6    T h e  waterfow d e te c ti o n  d e vi c e  an d  th e  a u d i b l e  a l a r m
d e vi c e  d o  n o t h a ve  to  b e  l i s te d .  T h e  l o c al  waterfow al ar m  i s
i n te n d e d  to  b e  a  s i n g l e  al ar m  au d i b l e  fr o m  th e  o u ts i d e  o f th e

b u i l d i n g .  I t c a n  b e  m o u n te d  o n  th e  o u ts i d e  o f th e  h o m e  o r
wi th i n  th e  b u i l d i n g c l o s e  to  th e  o u ts i d e .  T h i s  s h o u l d  n o t l i m i t
i ts  u s e  to  p r e ve n t i n te r i o r  o r  r e m o te  notifcation.  I n te r c o n n e c ‐

ti o n  wi th  a s m o ke  al ar m  o r  r e m o te  m o n i to r i n g  m i gh t i m p r o ve
notifcation,  b u t i s  c o n s i d e r e d  to o  c o s tl y to  m an d ate  fo r  e ve r y
s ys te m  i n s ta l l e d  i n  ac c o r d an c e  wi th  th i s  s ta n d a r d .  I t i s  n o t th e

i n te n t o f th i s  s tan d ar d  to  r e q u i r e  c e n tr a l  s tati o n  m o n i to r i n g  o r
a fre  al a r m  s ys te m .

An  e x te r i o r  al ar m  c an  b e  o f beneft i n  ar e a s  wh e r e  a n e i gh ‐
b o r  c o u l d  al e r t th e  fre  d e p ar tm e n t o r  to  e n h a n c e  th e  ab i l i ty
fo r  an  as s i s te d  r e s c u e  b y a p a s s e r b y.

A waterfow te s t i s  n o r m al l y c o n d u c te d  u s i n g  th e  s ys te m
d r ai n .  F i g u r e  A. 6 . 2 ( a ) ,  F i gu r e  A. 6 . 2 ( b ) ,  an d  F i g u r e  A. 6 . 2 ( c )

s h o w e x am p l e s  o f th i s  ar r a n ge m e n t.

A. 8 . 1 . 3 . 1 . 2    S e e  A. 1 0 . 2 . 4 .

F o r  s i tu ati o n s  n o t m e e ti n g  th e  c o n d i ti o n s  o f 8 . 1 . 3 . 1 . 1 ,  s p r i n ‐
kl e r  c o ve r a ge  s h o u l d  b e  d e te r m i n e d  i n  c o n s u l ta ti o n  wi th  th e
m a n u fac tu r e r  an d  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  as  ap p r o p r i ‐
ate  fo r  th e  c o n d i ti o n s .

A. 8 . 2 . 1 . 2    C o n c e al e d  s p r i n kl e r s  s h o u l d  n o t b e  c o n s i d e r e d
fush-type  s p r i n kl e r s .

Δ A. 8 . 2 . 5    T h e  o b j e c ti ve  i s  to  p o s i ti o n  s p r i n kl e r s  s o  th at th e
r e s p o n s e  ti m e  a n d  d i s c h a r ge  ar e  n o t u n d u l y affe c te d  b y

o b s tr u c ti o n s  s u c h  a s  c e i l i n g  s l o p e ,  b e am s ,  l i gh t fxtures,  o r  c e i l ‐
i n g  fa n s .  T h e  r u l e s  i n  th i s  s e c ti o n ,  wh i l e  d i ffe r e n t fr o m  th e
o b s tr u c ti o n  r u l e s  o f N F PA 1 3 ,  p r o vi d e  a  r e as o n ab l e  l e ve l  o f l i fe

s a fe ty wh i l e  m ai n ta i n i n g th e  p h i l o s o p h y o f ke e p i n g th i s  s ta n d ‐
ar d  r e l ati ve l y s i m p l e  to  a p p l y a n d  e n fo r c e .

F i r e  te s ti n g h as  i n d i c a te d  th e  n e e d  to  we t wal l s  i n  th e  ar e a
p r o te c te d  b y r e s i d e n ti a l  s p r i n kl e r s  at a l e ve l  c l o s e r  to  th e  c e i l ‐
i n g th a n  th at a c c o m p l i s h e d  b y s tan d ar d  s p r i n kl e r  d i s tr i b u ti o n .

Wh e r e  b e am s ,  l i gh t fxtures,  s l o p e d  c e i l i n g s ,  an d  o th e r  o b s tr u c ‐
ti o n s  o c c u r,  ad d i ti o n a l  r e s i d e n ti a l  s p r i n kl e r s  a r e  n e c e s s ar y to
a c h i e ve  p r o p e r  r e s p o n s e  an d  d i s tr i b u ti o n .  I n  ad d i ti o n ,  fo r

s l o p e d  c e i l i n g s ,  h i g h e r  fow r ate s  c o u l d  b e  n e e d e d .  Gu i d a n c e
s h o u l d  b e  o b tai n e d  fr o m  th e  m an u fa c tu r e r.

A s e r i e s  o f 3 3  fu l l -s c a l e  te s ts  we r e  c o n d u c te d  i n  a  te s t r o o m
wi th  a foor  a r e a o f 1 2  ft ×  2 4  ft ( 3 . 7  m  ×  7 . 2  m )  to  d e te r m i n e
th e  e ffe c t o f c ath e d r a l  ( s l o p e d )  a n d  b e am e d  c e i l i n g c o n s tr u c ‐

ti o n ,  an d  c o m b i n ati o n s  o f b o th ,  o n  fas t- r e s p o n s e  r e s i d e n ti al
s p r i n kl e r  p e r fo r m an c e .  T h e  te s ti n g  was  p e r fo r m e d  u s i n g  o n e
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

p e n d e n t-typ e  r e s i d e n ti al  s p r i n kl e r  m o d e l ,  two  c e i l i n g  s l o p e s  ( 0
d e g r e e s  a n d  1 4  d e g r e e s ) ,  an d  two  b e a m  confgurations  o n  a
s i n gl e  e n c l o s u r e  s i z e .  I n  o r d e r  to  j u d g e  th e  e ffe c ti ve n e s s  o f
s p r i n kl e r s  i n  c o n tr o l l i n g  fres,  two  b as e l i n e  te s ts ,  i n  wh i c h  th e
c e i l i n g wa s  s m o o th  a n d  h o r i z o n tal ,  we r e  c o n d u c te d  wi th  th e
p e n d e n t s p r i n kl e r s  i n s tal l e d  an d  wi th  a  to tal  wa te r  s u p p l y o f
2 6  gp m  ( 1 0 0  L / m i n )  as  r e q u i r e d  b y th i s  s tan d ar d .  T h e  r e s u l ts
o f th e  b a s e l i n e  te s ts  we r e  c o m p ar e d  wi th  te s ts  i n  wh i c h  th e  c e i l ‐
i n g was  b e a m e d  o r  s l o p e d ,  o r  b o th ,  an d  two  p e n d e n t s p r i n kl e r s
we r e  i n s tal l e d  wi th  th e  s am e  wate r  s u p p l y.  U n d e r  th e  l i m i te d
c o n d i ti o n s  u s e d  fo r  te s ti n g ,  th e  c o m p ar i s o n  i n d i c a te s  th at
s l o p e d  o r  b e a m e d  c e i l i n gs ,  o r  a  c o m b i n ati o n  o f b o th ,  r e p r e s e n t
a s e r i o u s  c h a l l e n g e  to  th e  fre  p r o te c ti o n  a ffo r d e d  b y fas t-
r e s p o n s e  r e s i d e n ti a l  s p r i n kl e r s .  H o we ve r,  fu r th e r  te s ts  wi th
b e a m e d  c e i l i n g s  i n d i c ate d  th a t fre  c o n tr o l  e q u i va l e n t to  th a t
o b tai n e d  i n  th e  b a s e l i n e  te s ts  c an  b e  o b tai n e d  wh e r e  o n e  s p r i n ‐
kl e r  i s  c e n te r e d  i n  e a c h  b a y fo r m e d  b y th e  b e a m s  a n d  a  to tal
wate r  s u p p l y o f 3 6  g p m  ( 1 3 5  L / m i n )  i s  a va i l ab l e .  F i r e  c o n tr o l
e q u i val e n t to  th at o b tai n e d  i n  th e  b as e l i n e  te s ts  wa s  o b ta i n e d
fo r  th e  s m o o th ,  s l o p e d  c e i l i n g  te s ts  wh e r e  th r e e  s p r i n kl e r s  we r e
i n s ta l l e d  wi th  a  to tal  wate r  s u p p l y o f 5 4  gp m  ( 2 0 5  L / m i n ) .  I n  a
s i n gl e  s m o l d e r i n g -s ta r te d  fre  te s t,  th e  fre  wa s  s u p p r e s s e d .

Wh e r e  o b s tr u c ti o n  c r i te r i a e s tab l i s h e d  b y th i s  s tan d a r d  a r e
fo l l o we d ,  s p r i n kl e r  s p r ay p a tte r n s  wi l l  n o t n e c e s s a r i l y ge t wa te r
to  e ve r y s q u ar e  fo o t o f s p ac e  wi th i n  a r o o m .  As  s u c h ,  a s p r i n ‐
kl e r  i n  a  r o o m  wi th  a c c e p ta b l e  o b s tr u c ti o n s  a s  o u tl i n e d  i n  th i s
s tan d ar d  m i gh t n o t b e  c a p ab l e  o f p as s i n g  th e  fre  te s t (specifed
b y U L  1 6 2 6 ,  Residential Sprinklers for Fire-Protection Service,  an d
o th e r  s i m i l ar  l a b o r a to r y s tan d a r d s )  i f th e  fre  i s  s tar te d  i n  o n e
o f th e s e  d r y a r e as .  T h i s  o c c u r r e n c e  i s  n o t to  b e  i n te r p r e te d  as  a
fa i l u r e  o f th e  s p r i n kl e r.  T h e  l a b o r a to r y fre  te s ts  ar e  suffciently
c h a l l e n g i n g  to  th e  s p r i n kl e r  wi th o u t ad d i ti o n al  o b s tr u c ti o n s  a s
a s a fe ty fac to r  to  ac c o u n t fo r  th e  var i a b l e s  th at a c tu al l y o c c u r  i n
d we l l i n g s ,  i n c l u d i n g  a c c e p ta b l e  o b s tr u c ti o n s  to  s p r ay p a tte r n s .

T h e  r u l e s  o n  8 . 2 . 5 . 1  a n d  8 . 2 . 5 . 2  we r e  d e ve l o p e d  fr o m  a te s t‐
i n g s e r i e s  c o n d u c te d  b y th e  N a ti o n al  F i r e  S p r i n kl e r  As s o c i a ti o n
an d  T h e  Vi ki n g  C o r p o r a ti o n  th at i n c l u d e d  fre  m o d e l i n g ,
s p r i n kl e r  r e s p o n s e  te s ts ,  s p r i n kl e r  d i s tr i b u ti o n  te s ts ,  a n d  fu l l -

s c al e  fre  te s ts  ( Va l e n ti n e  a n d  I s m a n ,  Interaction of Residential
Sprinklers,  Ceiling Fans and Similar Obstructions) .  T h i s  te s t s e r i e s ,

a l o n g  wi th  ad d i ti o n al  i n d u s tr y e x p e r i e n c e ,  s h o ws  th a t a d i ffe r ‐
e n c e  e x i s ts  b e twe e n  o b s tr u c ti o n s  th at ar e  ti g h t to  th e  c e i l i n g

an d  o b s tr u c ti o n s  th a t h a n g d o wn  fr o m  th e  c e i l i n g,  a l l o wi n g
s p r ay o ve r  th e  to p .  Re s i d e n ti a l  s p r i n kl e r s  r e q u i r e  h i gh  wa l l
we tti n g ,  wh i c h  m e an s  th a t th e y te n d  to  s p r a y o ve r  o b s tr u c ti o n s

th a t h a n g d o wn  fr o m  th e  c e i l i n g .  T h e  te s t s e r i e s  s h o we d  th at
th e  fa n  b l ad e s  we r e  n o t signifcant o b s tr u c ti o n s  a n d  th at a s
l o n g a s  th e  s p r i n kl e r  was  far  e n o u gh  fr o m  th e  fan  m o to r  h o u s ‐

i n g  ( m e a s u r e d  fr o m  th e  c e n te r  o f th e  h o u s i n g ) ,  th e  s p r i n kl e r
c o u l d  c o n tr o l  a  fre  o n  th e  o th e r  s i d e  o f th e  fa n  i n  a s m a l l
r o o m .  I n  l a r ge r  r o o m s ,  th e  s p r i n kl e r  wi l l  n e e d  to  b e  au gm e n te d

Manifold

Water

meter

FI G U RE  A. 6 . 3 ( a)   M u l ti p u rp o s e  P i p i n g S ys te m  ( Tre e  S ys te m )
— E x am p l e  1 .

C i t y  wa t e r  m a i n

C h e c k va l ve  
o r  b a c kf l o w  
p r e ve n t i o n  
d e v i c e
( i f  r e q u i r e d )

D r a i n  a n d  t e s t
c o n n e c t i o n

P r e s s u r e  g a u g e
( a l t .  l o c a t i o n s  i f  
r e q u i r e d )

F i r e  s p r i n kl e r
s h u t o f f  va l ve
( i f  p r o v i d e d )

C o r p o r a t i o n  s t o p  ( i f  r e q u i r e d )

M e t e r  ( i f  r e q u i r e d )

N u m b e r  o f  t o w n h o u s e  u n i t s  w i l l  va r y.

C h e c k va l ve

( i f  p r o v i d e d )

To  a u t o m a t i c
s p r i n kl e r
s y s t e m

Wa t e r f l o w
d e t e c t o r
( i f  r e q u i r e d )

F e e d  m a i n  t o  s p r i n kl e r  s y s t e m s  c a n  b e  i n s t a l l e d

a t  t h e  e x t e r i o r  o r  w i t h i n  t h e  b u i l d i n g .

Δ FI G U RE  A. 6 . 2 ( e )   Ac c e p tab l e  Ar ran ge m e n t fo r To wn h o u s e  S tan d - Al o n e  P i p i n g S ys te m s .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

b y ad d i ti o n al  s p r i n kl e r s  o n  th e  o th e r  s i d e  o f th e  fa n .  T h e  te s t
s e r i e s  s h o we d  th at th e  fan  o n  l o w o r  m e d i u m  s p e e d  d i d  n o t
m a ke  a signifcant d i ffe r e n c e  i n  s p r i n kl e r  p e r fo r m an c e .  O n
h i g h  s p e e d  ( p u s h i n g a i r  d o wn ) ,  th e  fan  d i d  i m p a c t s p r i n kl e r
p e r fo r m a n c e ,  b u t fre  c o n tr o l  wa s  s ti l l  a c h i e ve d  i n  s m a l l  r o o m s .
I n  l ar g e r  r o o m s ,  i t i s  e x p e c te d  th at ad d i ti o n a l  s p r i n kl e r s  wo u l d
b e  i n s ta l l e d .  T h e  te s t s e r i e s  al s o  s h o we d  th at th e  fan  b l o wi n g
d o wn  was  m o r e  signifcant th an  th e  fan  p u l l i n g  ai r  u p .

T h e  r u l e s  i n  8 . 2 . 5 . 7  we r e  d e ve l o p e d  fr o m  ye ar s  o f e x p e r i e n c e
wi th  o b s tr u c ti o n  r u l e s  an d  an  ad d i ti o n al  te s t s e r i e s  c o n d u c te d
b y th e  N a ti o n a l  F i r e  S p r i n kl e r  As s o c i ati o n  wi th  th e  h e l p  o f Tyc o
I n te r n ati o n a l  ( Val e n ti n e  an d  I s m an ,  Kitchen Cabinets and Resi‐
dential Sprinklers) ,  wh i c h  i n c l u d e d  fre  m o d e l i n g ,  d i s tr i b u ti o n

Manifold

Water

meter

FI G U RE  A. 6 . 3 ( b )   M u l ti p ur p o s e  P i p i n g S ys te m  ( L o o p e d
S ys te m )  — E x am p l e  2 .

Manifold

Water

meter

FI G U RE  A. 6 . 3 ( c )   M u l ti p u rp o s e  P i p i n g S ys te m  — E x am p l e  3
( N e two rk S ys te m ) .

te s ts ,  a n d  fu l l -s c al e  fre  te s ts .  T h e  te s t s e r i e s  s h o we d  th at p e n ‐
d e n t s p r i n kl e r s  defnitely p r o vi d e  p r o te c ti o n  fo r  ki tc h e n s ,  e ve n

fo r  fres  th at s tar t u n d e r  th e  c a b i n e ts .  T h e  i n fo r m ati o n  i n  th e
s e r i e s  was  l e s s  th an  defnitive  fo r  s i d e wal l  s p r i n kl e r s ,  b u t d i s tr i ‐

b u ti o n  d a ta  s h o w th at s p r i n kl e r s  i n  th e  p o s i ti o n s  i n  th i s  s ta n d ‐
ar d  p r o vi d e  a d e q u a te  wa te r  d i s tr i b u ti o n  i n  fr o n t o f th e  c ab i n e ts
an d  th a t s i d e wal l  s p r i n kl e r s  s h o u l d  b e  ab l e  to  c o n tr o l  a fre  th a t
s tar ts  u n d e r  th e  c a b i n e ts .  Wh e n  p r o te c ti n g ki tc h e n s  o r  s i m i l a r
r o o m s  wi th  c ab i n e ts ,  th e  p e n d e n t s p r i n kl e r  s h o u l d  b e  th e  frst

o p ti o n .  I f p e n d e n t s p r i n kl e r s  c an n o t b e  i n s ta l l e d ,  th e  n e x t b e s t
o p ti o n  i s  a  s i d e wa l l  s p r i n kl e r  o n  th e  o p p o s i te  wal l  fr o m  th e
c a b i n e ts ,  s p r ayi n g  i n  th e  d i r e c ti o n  o f th e  c ab i n e ts .  T h e  th i r d

b e s t o p ti o n  i s  th e  s i d e wal l  s p r i n kl e r  o n  th e  s a m e  wa l l  as  th e
c a b i n e ts  o n  a  sofft fush  wi th  th e  fac e  o f th e  c ab i n e t.  T h e  l as t
o p ti o n  s h o u l d  b e  p u tti n g s p r i n kl e r s  o n  th e  wa l l  b ac k b e h i n d

To  d w e l l i n g  u n i t
n u m b e r  o n e

To  d we l l i n g  u n i t
n u m b e r  t w o

Wa t e r  s e r v i c e  p i p e

P u b l i c  m a i n

C o m m o n  s p r i n kl e r /p l u m b i n g  
c o n n e c t i o n :  A d d  p l u m b i n g  
d e m a n d  o f  5  g p m  ( 1 9  L /m i n )  
t o  s p r i n kl e r  d e m a n d  t o  
d e t e r m i n e  p i p e  s i z e

FI G U RE  A. 6 . 3 ( d )   C o m m o n  Wate r S u p p l y C o n n e c ti o n
S e r vi n g M o re  T h an  O n e  D we l l i n g U n i t.

C e i l i n g
a re a

3 6  i n .
( 9 0 0  m m )c l e a ra n c e

3 6  i n .
( 9 0 0  m m )c l e a ra n c e

6 0  i n .
( 1 5 0 0  m m )

c l e a ra n c e

S p r i n kl e r

N o t e :  S p r i n kl e rs  m u s t
b e  l o c a t e d  o u t s i d e  o f
s h a d e d  a re a .

FI G U RE  A. 7 . 5 . 6 . 3 ( 3 ) ( a)   Re c e s s e d  Fi re p l ac e  — O rd i n ar y
Te m p e ratu re  S p ri n kl e r L o c ati o n .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

th e  fac e  o f th e  c ab i n e t b e c au s e  th i s  l o c a ti o n  i s  s u b j e c t to  b e i n g
b l o c ke d  b y i te m s  p l a c e d  o n  to p  o f th e  c a b i n e ts .  I t i s  n o t th e
i n te n t o f th e  c o m m i tte e  to  r e q u i r e  s p r i n kl e r s  to  b e  i n s tal l e d
u n d e r  ki tc h e n  c a b i n e ts .

A. 8 . 2 . 5 . 7    C o r r i d o r s  b e i n g  p r o te c te d  wi th  s i d e wal l  s p r i n kl e r s
fr e q u e n tl y h ave  s m a l l  a r e as  b e h i n d  th e  s p r i n kl e r s  c a l l e d  s h ad o w
ar e as  th at a r e  i n s e t fo r  a d o o r wa y.  E ve n  th o u g h  th e s e  s h ad o w
ar e as  a r e  s l i g h tl y b e h i n d  th e  s p r i n kl e r s ,  i t i s  n o t th e  i n te n t o f
th i s  s ta n d a r d  to  r e q u i r e  ad d i ti o n a l  s p r i n kl e r  p r o te c ti o n  i n  th e s e
d o o r wa ys .

E x am p l e s  o f s h a d o w ar e a s  ar e  p r o vi d e d  i n  F i g u r e
A. 8 . 2 . 5 . 7 ( a )  a n d  F i gu r e  A. 8 . 2 . 5 . 7 ( b ) .  T h e  o b s tr u c ti o n  s h o wn  i n
F i g u r e  A. 8 . 2 . 5 . 7 ( a)  i s  a  ve r ti c a l  o b s tr u c ti o n  i n  a  r o o m  s i m i l ar  to
a c o l u m n .  S p r i n kl e r  r e s p o n s e  an d  wate r  d i s tr i b u ti o n  te s ts  h a ve

C e i l i n g
a re a

1 2  i n .
( 3 0 0  m m )c l e a ra n c e

1 2  i n .
( 3 0 0  m m )c l e a ra n c e

3 6  i n .
( 9 0 0  m m )

c l e a ra n c e

S p r i n kl e r

N o te :  S p r i n kl e rs  m u s t
b e  l o c a t e d  o u t s i d e  o f
s h a d e d  a re a .

C e i l i n g
a re a

1 2  i n .
( 3 0 0  m m )c l e a ra n c e

1 2  i n .
( 3 0 0  m m )c l e a ra n c e

3 6  i n .
( 9 0 0  m m )

c l e a ra n c e

FI G U RE  A. 7 . 5 . 6 . 3 ( 3 ) ( b )   Re c e s s e d  Fi re p l ac e  — I n te r m e d i ate
Te m p e ratu re  S p ri n kl e r L o c ati o n .

Ty p i c a l
s p r i n kl e r

3 6  i n .  ( 9 0 0  m m )
c l e a ra n c e

C e i l i n g  a re a

3 6  i n .
( 9 0 0  m m )

c l e a ra n c e

N o t e :  S p r i n kl e rs  m u s t
b e  l o c a t e d  o u t s i d e  o f
s h a d e d  a re a .

3 6  i n .  ( 9 0 0  m m )
c l e a ra n c e

C e i l i n g  a re a

3 6  i n .
( 9 0 0  m m )

c l e a ra n c e

FI G U RE  A. 7 . 5 . 6 . 3 ( 3 ) ( c )   O p e n  Fi re p l ac e  — O rd i n ar y
Te m p e ratu re  S p ri n kl e r L o c ati o n .

b e e n  c o n d u c te d  o n  s u c h  o b s tr u c ti o n s  an d  th e  d a ta  s h o ws  th at
th e  s i z e  o f th e  o b s tr u c ti o n  as  we l l  as  th e  s i z e  o f th e  c o m p a r t‐

m e n t a r e  c r i ti c al  var i ab l e s  to  s p r i n kl e r  r e s p o n s e .  A l ar g e r
s h a d o w ar e a  c a n  b e  ac c e p tab l e  i n  a  s m al l e r  c o m p ar tm e n t.  T h e

o b s tr u c ti o n  s h o wn  i n  F i g u r e  A. 8 . 2 . 5 . 7 ( b )  i s  a  b u m p  o u t o f a
wal l .  S p r i n kl e r  r e s p o n s e  an d  wa te r  d i s tr i b u ti o n  te s ts  h ave
s h o wn  th at th i s  typ e  o f o b s tr u c ti o n  i s  n o t a p r o b l e m .

Δ A. 8 . 2 . 6    D r y s p r i n kl e r s  m u s t b e  o f suffcient l e n gth  to  avo i d
fr e e z i n g  o f th e  water-flled  p i p e s  d u e  to  c o n d u c ti o n  al o n g th e

b a r r e l .  T h e  va l u e s  o f e x p o s e d  b a r r e l  l e n g th  i n  Ta b l e  8 . 2 . 6 . 1 ( a)
an d  Tab l e  8 . 2 . 6 . 1 ( b )  h ave  b e e n  d e ve l o p e d  u s i n g an  a s s u m p ti o n
o f a  p r o p e r l y s e a l e d  p e n e tr ati o n  an d  a n  a s s u m e d  m ax i m u m

Ty p i c a l
s p r i n kl e r

1 2  i n .  ( 3 0 0  m m )
c l e a ra n c e

C e i l i n g  a re a

1 2  i n .
( 3 0 0  m m )

c l e a ra n c e

N o t e :  S p r i n kl e rs  m u s t
b e  l o c a t e d  o u t s i d e  o f
s h a d e d  a re a .

1 2  i n .  ( 3 0 0  m m )
c l e a ra n c e

C e i l i n g  a re a

1 2  i n .
( 3 0 0  m m )

c l e a ra n c e

FI G U RE  A. 7 . 5 . 6 . 3 ( 3 ) ( d )   O p e n  Fi re p l ac e  — I n te r m e d i ate
Te m p e ratu re  S p ri n kl e r L o c ati o n .

P r o t e c t i o n  a r e a  o f  s p r i n kl e r

S h a d o w  a r e a

Pe n d e n t  o r  u p r i g h t  s p r i n kl e r

FI G U RE  A. 8 . 2 . 5 . 7 ( a)   E x am p l e  o f S h ad o w Are as  ( S S U / S S P ) .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

wi n d  ve l o c i ty o n  th e  e x p o s e d  s p r i n kl e r  o f 3 0  m p h  ( 4 8  km / h ) .
Wh e r e  h i g h e r  wi n d  ve l o c i ty i s  e x p e c te d ,  l o n g e r  e x p o s e d  b ar r e l
l e n gth s  wi l l  h e l p  avo i d  fr e e z i n g  o f th e  we t p i p i n g.  T h e  to tal
l e n g th  o f th e  b a r r e l  o f th e  d r y s p r i n kl e r  m u s t b e  l o n g e r  th a n
th e  val u e s  s h o wn  i n  Tab l e  8 . 2 . 6 . 1 ( a)  a n d  Tab l e  8 . 2 . 6 . 1 ( b )
b e c au s e  th e  l e n gth  s h o wn  i n  th e  tab l e s  i s  th e  m i n i m u m  l e n g th
o f th e  b ar r e l  th at n e e d s  to  b e  e x p o s e d  to  th e  war m e r  am b i e n t
te m p e r a tu r e  i n  th e  h e ate d  s p ac e .  S e e  F i gu r e  A. 8 . 2 . 6 ( a )  fo r
e x am p l e s  o f wh e r e  to  m e a s u r e  th e  e x p o s e d  b ar r e l  l e n g th  fo r  a
s i d e wa l l  s p r i n kl e r  p e n e tr ati n g  a n  e x te r i o r  wa l l  an d  F i gu r e
A. 8 . 2 . 6 ( b )  fo r  an  e x am p l e  o f wh e r e  to  m e a s u r e  th e  e x p o s e d
b a r r e l  l e n gth  fo r  a  p e n d e n t s p r i n kl e r  p e n e tr a ti n g a  c e i l i n g  o r
to p  o f a n  i n s u l ate d  s tr u c tu r e .

A. 8 . 3 . 4    Al th o u gh  th i s  s tan d ar d  d o e s  n o t r e q u i r e  ga r ag e s  to  b e
s p r i n kl e r e d ,  s o m e  a u th o r i ti e s  h avi n g  j u r i s d i c ti o n  take  i t u p o n
th e m s e l ve s  to  ad d  th i s  r e q u i r e m e n t l o c al l y.  I n  s u c h  c i r c u m s tan ‐
c e s ,  r e s i d e n ti al  o r  q u i c k-r e s p o n s e  s p r i n kl e r s  wi th  a two -
s p r i n kl e r  d e s i g n  i n  th e  g ar a ge  wi th  th e  s am e  p i p i n g u s e d  i n  th e
r e s t o f th e  d we l l i n g c an  b e  u s e d .  I t i s  r e c o g n i z e d  th at r e s i d e n ‐
ti a l  s p r i n kl e r s  h a ve  n o t b e e n  te s te d  specifcally fo r  fres  i n
ga r ag e s ,  b u t feld  e x p e r i e n c e  h as  s h o wn  th at th e  s p r i n kl e r s

S i d e wa l l  s p r i n kl e r

P r o t e c t i o n  a r e a  
o f  s p r i n kl e r

S h a d o w  a r e a

FI G U RE  A. 8 . 2 . 5 . 7 ( b )   E x am p l e  o f S h ad o w Are as  ( H S W) .

h e l p  to  a l e r t o c c u p an ts  to  th e  fac t th a t th e r e  i s  a fre,  to  r e d u c e
th e  p o s s i b i l i ty o f fashover,  a n d  to  i m p r o ve  th e  c h an c e s  fo r

o c c u p an ts  to  e s c a p e .

Re s i d e n ti al  s p r i n kl e r s  a n d  q u i c k-r e s p o n s e  s p r i n kl e r s  at
0 . 0 5  gp m / ft2  ( 2 . 0 4  L / m i n / m 2 )  d e n s i ti e s  h a ve  n o t b e e n  te s te d

fo r  u s e  i n  g ar ag e s .  H o we ve r,  feld  e x p e r i e n c e  h a s  s h o wn  th a t
th e y wi l l  ac ti va te ,  s o u n d  an  a l ar m ,  an d  p r o vi d e  wate r  d i s tr i b u ‐
ti o n  th at wi l l  as s i s t i n  c o n tr o l l i n g a fre.

A. 8 . 3 . 5 . 1 . 2    Wh e r e  a c h i m n e y o r  fue  fr o m  fuel-fred  e q u i p ‐
m e n t p a s s e s  th r o u g h  a c o n c e al e d  s p ac e ,  i t i s  n o t r e q u i r e d  to

l o c a te  a  s p r i n kl e r  i n  th i s  c o n c e al e d  s p a c e .

A. 8 . 3 . 6    An  e x a m p l e  o f s u c h  a s p a c e  i s  a m u d r o o m  typ i c al l y
fo u n d  i n  c o l d e r  c l i m a te s .

X

Fa c e  o f  fi tt i n g

We t  s p r i n kl e r p i p e F i tt i n g  a s  a l l o we d  b y  
s p r i n kl e r m a n u fa c t u re r

X =  M i n i m u m  e x p o s e d  b a rre l  l e n g t h

X i s  m e a s u re d  f ro m  t h e  fa c e  o f  t h e  s p r i n kl e r  f i tt i n g
t o  t h e  i n s i d e  s u r fa c e  o f  t h e  e x t e r i o r wa l l  o r  i n s u l a t i o n  —

w h i c h e ve r  i s  c l o s e r  t o  t h e  f i tt i n g .

D r y  s p r i n kl e r

I n s u l a t e d  s t r u c t u re

C l e a ra n c e  h o l e

Δ FI G U RE  A. 8 . 2 . 6 ( b )   D r y P e n d e n t S p ri n kl e r T h ro u gh  C e i l i n g
o r To p  o f I n s ul ate d  S tr u c tu re .

X

I n s u l a t i o n

E x t e r i o r  wa l l

D r y  s i d e wa l l  s p r i n kl e r

D e fl e c t o r
d i s t a n c e
a s  l i s t e d

I n s u l a t i o n

E X A M P L E  2E X A M P L E  1

F i tt i n g  a s  a l l o w e d
b y  s p r i n kl e r
m a n u fa c t u re r

Fa c e  o f  f i tt i n g

X =  M i n i m u m  e x p o s e d  b a r re l  l e n g t h

We t  s p r i n kl e r p i p e

F i tt i n g  a s  a l l o w e d
b y  s p r i n kl e r  
m a n u fa c t u re r

X i s  m e a s u re d  f ro m  t h e  fa c e  o f  t h e  s p r i n kl e r  f i tt i n g
t o  t h e  i n s i d e  s u r fa c e  o f  t h e  e x t e r i o r wa l l  o r  i n s u l a t i o n  —

w h i c h e ve r  i s  c l o s e r  t o  t h e  f i tt i n g .

X

Δ FI G U RE  A. 8 . 2 . 6 ( a)   D r y S i d e wal l  S p ri n k l e r T h ro u gh  Wal l .



AN N E X  A 1 3 D - 5 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

A. 8 . 3 . 7 ( 3 )    I t i s  c o m m o n  to  h a ve  c o m b u s ti b l e  c r o wn  m o l d i n g
as  d e c o r ati o n .

A. 9 . 1 . 1    I n  a r e as  s u b j e c t to  fr e e z i n g ,  c a r e  s h o u l d  b e  take n  i n
u n h e ate d  atti c  s p ac e s  to  c o ve r  s p r i n kl e r  p i p i n g  c o m p l e te l y wi th
i n s u l ati o n .  I n s ta l l a ti o n  s h o u l d  fo l l o w th e  g u i d e l i n e s  o f th e  i n s u ‐
l ati o n  m an u fa c tu r e r.  F i g u r e  A. 9 . 1 . 1 ( a )  th r o u gh  A. 9 . 1 . 1 ( f)  s h o w
s e ve r al  m e th o d s  th at c a n  b e  c o n s i d e r e d .  T h e s e  a r e  fo r  i l l u s tr a‐
ti ve  p u r p o s e s  o n l y.  C o n s u l tati o n  wi th  th e  g e n e r al  c o n tr ac to r
an d / o r  o wn e r  i s  r e c o m m e n d e d  to  e n s u r e  p r o p e r  m e th o d s  an d
m a te r i al s  a r e  u s e d  to  m ake  s u r e  4 0 ° F  ( 4 ° C )  wi l l  b e  m ai n tai n e d .

T h e  F i r e  P r o te c ti o n  Re s e a r c h  F o u n d ati o n  c o m p l e te d  a
re s e a r c h  p r o j e c t ( “ S p r i n kl e r  I n s u l ati o n :  A L i te r a tu r e  Re vi e w, ”
J u l y 2 0 1 1 )  o n  th e  u s e  o f i n s u l ati o n  to  p r o te c t s p r i n kl e r  p i p e
fr o m  fr e e z i n g th a t c a n  b e  d o wn l o ad e d  fo r  fr e e  fr o m  th e i r
we b s i te .

A. 9 . 1 . 2 . 1 ( 4 )    Wh e r e  l i s te d  h e a t tr ac i n g  i s  u s e d  o n  C P VC  p i p i n g,
i t s h o u l d  b e  c o m p a ti b l e  wi th  th e  C P VC  p i p i n g .

Caution:  I t i s  i m p o r ta n t th a t th e  
i n s u l a ti o n  b e  i n s tal l e d  ti g h t a g a i n s t th e  

j o i s ts .  I n  u n h e a te d  ar e a s ,  an y  s p a c e s
o r v o i d s  b e tw e e n  th e  i n s u l ati o n  a n d  th e  
j o i s ts  c a u s e s  th e  w a te r  i n  th e  fi r e  
s p r i n kl e r  p i p i n g  to  fre e z e .

FI G U RE  A. 9 . 1 . 1 ( a)   I n s u l ati o n  Re c o m m e n d ati o n s  —
Ar ran ge m e n t 1 .

Caution:  F o r  a re a s  h a v i n g  t e m p e ra t u re s
o f  0°F  ( – 1 8°C )  o r  l o we r,  a n  a d d i t i o n a l
b a t t  o f  i n s u l a t i o n  c o ve r i n g  t h e  j o i s t  a n d  
t h e  f i r e  s p r i n kl e r  p i p i n g  s h o u l d  b e  u s e d .
I f  t h i s  i s  n o t  d o n e ,  f re e z e - u p s  c a n  o c c u r  
i n  t h e  s p r i n kl e r  p i p i n g .

FI G U RE  A. 9 . 1 . 1 ( b )   I n s u l ati o n  Re c o m m e n d ati o n s  —
Ar ran ge m e n t 2 .

N A. 9 . 1 . 2 . 2    T h e  i n te r n a l  te m p e r atu r e  an d  d u r a ti o n  o f e x p o s u r e
th a t wa te r  flled  p i p i n g  c o u l d  b e  s u b j e c te d  to ,  u n d e r  fr e e z i n g

c o n d i ti o n s ,  i n  an  u n c o n d i ti o n e d  s p ac e  s h o u l d  b e  c ar e fu l l y
c o n s i d e r e d  an d  ap p r o ve d  b y th e  AH J .

D e p e n d ab l e  s o u r c e s  o f i n fo r m ati o n  o n  h i s to r i c  te m p e r a tu r e s
i n c l u d e  th e  fo l l o wi n g:

( 1 ) N a ti o n a l  O c e a n i c  a n d  Atm o s p h e r i c  Ad m i n i s tr ati o n  —
N a ti o n al  C l i m a ti c  D a ta  C e n te r

( 2 ) N a ti o n al  We a th e r  S e r vi c e
( 3 ) P l a n t H a r d i n e s s  Z o n e  M a p s  ( S e e  h ttp s : / / p l a n th a r d i ‐

n e s s . ar s . u s d a. go v)
( 4 ) Am e r i c a n  S o c i e ty o f H e ati n g ,  Re fr i ge r a ti n g an d  Ai r-

C o n d i ti o n i n g E n gi n e e r s  ( AS H RAE )
( 5 ) O th e r  a p p r o ve d  s o u r c e s

Caution:  B o r i n g  h o l e s  i n  t h e  j o i s t  i s  o n e  
m e t h o d  o f  l o c a t i n g  t h e  f i re  s p r i n kl e r 
p i p i n g  i n  t h e  c e i l i n g .  A s  a n  a l t e r n a t i ve ,  
w h e n  t e m p e ra t u re s  a r e  e x p e c t e d  t o  b e  

0°F  ( – 1 8°C )  o r  l o we r,  l o o s e  p i e c e s  o f  
i n s u l a t i o n  s h o u l d  b e  s t u f fe d  i n  t h e  b o re d  
h o l e s  a ro u n d  t h e  p i p i n g .

FI G U RE  A. 9 . 1 . 1 ( c )   I n s u l ati o n  Re c o m m e n d ati o n s  —
Ar ran ge m e n t 3 .

Caution:  C a r e  s h o u l d  b e  t a ke n  t o  a vo i d  
c o m p r e s s i n g  t h e  i n s u l a t i o n .  T h i s  r e d u c e s  
i t s  R va l u e .  To  p r e ve n t  p o t e n t i a l  f r e e z e - u p s  
o f  t h e  s p r i n kl e r  p i p i n g ,  t h e  i n s u l a t i o n  
s h o u l d  b e  i n s t a l l e d  t i g h t  a g a i n s t  t h e  j o i s t s .

FI G U RE  A. 9 . 1 . 1 ( d )   I n s u l ati o n  Re c o m m e n d ati o n s  —
Ar ran ge m e n t 4 .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A. 9 . 2    Wh e r e  p r o te c ti o n  o f p i p e s  fr o m  fr e e z i n g  i s  a  c o n c e r n ,
o p ti o n s  o th e r  th a n  a n ti fr e e z e  a r e  avai l a b l e .  S u c h  a l te r n ati ve s
i n c l u d e  r u n n i n g th e  p i p i n g  i n  wa r m  s p ac e s ,  te n ti n g i n s u l a ti o n
o ve r  p i p e ,  d r y p i p e  s ys te m s ,  an d  p r e ac ti o n  s ys te m s .

A. 9 . 2 . 1    An ti fr e e z e  s o l u ti o n s  c a n  b e  u s e d  fo r  m a i n tai n i n g  a u to ‐
m a ti c  s p r i n kl e r  p r o te c ti o n  i n  s m a l l ,  u n h e a te d  ar e a s .  An ti fr e e z e
s o l u ti o n s  a r e  r e c o m m e n d e d  o n l y fo r  s ys te m s  n o t e x c e e d i n g
4 0  ga l  ( 1 5 0  L ) .

B e c au s e  o f th e  c o s t o f reflling  th e  s ys te m  o r  r e p l e n i s h i n g
s m al l  l e aks ,  s m al l ,  d r y val ve s  s h o u l d  b e  u s e d  wh e r e  m o r e  th an
4 0  ga l  ( 1 5 0  L )  a r e  to  b e  s u p p l i e d .

P r o p yl e n e  gl yc o l  o r  o th e r  s u i ta b l e  m a te r i al  c a n  b e  u s e d  a s  a
s u b s ti tu te  fo r  p r i m i n g  wate r  to  p r e ve n t e vap o r a ti o n  o f th e
p r i m i n g  fuid  a n d  th u s  r e d u c e  i c e  fo r m a ti o n  wi th i n  th e  s ys te m .

Caution:  C a r e  s h o u l d  b e  t a ke n  t o  a vo i d  
c o m p r e s s i n g  t h e  i n s u l a t i o n .  T h i s  r e d u c e s  i t s  
R va l u e .  To  p r e ve n t  p o t e n t i a l  f r e e z e - u p s  o f  
t h e  s p r i n kl e r  p i p i n g ,  t h e  i n s u l a t i o n  s h o u l d
b e  i n s t a l l e d  t i g h t  a g a i n s t  t h e  j o i s t s .

FI G U RE  A. 9 . 1 . 1 ( e )   I n s u l ati o n  Re c o m m e n d ati o n s  —
Ar ran ge m e n t 5 .

Te n t i n g  m a t e r i a l

H e a t e d  s p a c e

U n h e a t e d
a t t i c

s p a c e
B l o w n - i n

i n s u l a t i o n

‘ Te n t ’ s p a c e  ke e p i n g
i n s u l a t i o n  a b o ve  p i p i n g

FI G U RE  A. 9 . 1 . 1 ( f)   I n s u l ati o n  Re c o m m e n d ati o n s  —
Ar ran ge m e n t 6 .

A. 9 . 2 . 2    L i s te d  n o n m e tal l i c  s p r i n kl e r  p i p e  an d  fttings  s h o u l d
b e  p r o te c te d  fr o m  fr e e z i n g wi th  a n  an ti fr e e z e  s o l u ti o n  th at i s

c o m p a ti b l e  wi th  th e  n o n m e ta l l i c  m a te r i al .  L ab o r ato r y te s ti n g
s h o ws  th at g l yc o l -b as e d  an ti fr e e z e  s o l u ti o n s  p r e s e n t a  c h e m i c al
e n vi r o n m e n t d e tr i m e n ta l  to  n o n m e ta l l i c  p i p e .

A. 9 . 2 . 2 . 2    E x am p l e s  o f specifc  a r e as  m i gh t i n c l u d e  p i p i n g
i n s ta l l e d  i n  an  e x te r i o r  wal l  o r  a n  u n h e a te d  c o n c e al e d  s p a c e

a b o ve  a  c ath e d r a l  c e i l i n g  th at c a n n o t b e  p r o te c te d  wi th  i n s u l a‐
ti o n  o r  h e at tr a c i n g .  P r e m i x e d  s o l u ti o n s  o f g l yc e r i n e  an d
p r o p yl e n e  g l yc o l  s h o u l d  b e  u s e d  o n l y wh e r e  o th e r  fr e e z e

p r o te c ti o n  o p ti o n s  ar e  n o t p r ac ti c al .  T h e  specifc  ar e as  p r o te c ‐
te d  b y p r e m i x e d  g l yc e r i n e  an d  p r o p yl e n e  gl yc o l  s h al l  b e  l i m i te d
to  th e  g r e ate s t e x te n t p o s s i b l e .

P r o p yl e n e  g l yc o l  an d  g l yc e r i n e  an ti fr e e z e  s o l u ti o n s
d i s c h ar g e d  fr o m  s p r i n kl e r s  h ave  th e  p o te n ti al  to  i g n i te  u n d e r
c e r tai n  c o n d i ti o n s .  Re s e a r c h  te s ti n g  h as  i n d i c ate d  th a t s e ve r al

va r i ab l e s  c an  infuence  th e  p o te n ti al  fo r  l ar g e -s c al e  i gn i ti o n  o f
th e  an ti fr e e z e  s o l u ti o n  d i s c h ar g e d  fr o m  a s p r i n kl e r.  T h e s e  va r i ‐
a b l e s  i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  th e  c o n c e n tr a ti o n  o f an ti ‐

fr e e z e  s o l u ti o n ,  s p r i n kl e r  d i s c h a r ge  c h a r ac te r i s ti c s ,  th e  i n l e t
p r e s s u r e  at th e  s p r i n kl e r,  th e  l o c ati o n  o f th e  fre  r e l a ti ve  to  th e
s p r i n kl e r,  a n d  th e  s i z e  o f th e  fre  a t th e  ti m e  o f s p r i n kl e r

d i s c h ar g e .  Re s e ar c h  te s ti n g  al s o  i n d i c ate s  th at p r o p yl e n e  g l yc o l
o r  g l yc e r i n e  s o l u ti o n s  c an  b e  u s e d  s u c c e s s fu l l y wi th  c e r tai n
o th e r  c o m b i n ati o n s  o f th e s e  s a m e  va r i a b l e s .  Gi ve n  th e  n e e d  fo r

ad d i ti o n al  te s ti n g to  fu r th e r  defne  a c c e p ta b l e  ve r s u s  u n a c c e p t‐
a b l e  s c e n ar i o s ,  th e  u s e  o f p r o p yl e n e  gl yc o l  an d  gl yc e r i n e  an ti ‐
fr e e z e  s o l u ti o n s  s h o u l d  b e  c o n s i d e r e d  o n l y wh e n  o th e r

s p r i n kl e r  s ys te m  d e s i g n  a l te r n ati ve s  ar e  n o t p r a c ti c a l .  I f th e s e
s o l u ti o n s  ar e  u s e d ,  a l l  r e l e van t d ata a n d  i n fo r m ati o n  s h o u l d  b e
c a r e fu l l y r e vi e we d  an d  c o n s i d e r e d  i n  th e  s p r i n kl e r  s ys te m .  T h e

fo l l o wi n g  i s  a  l i s t o f r e s e ar c h  r e p o r ts  th at h ave  b e e n  i s s u e d  b y
th e  F i r e  P r o te c ti o n  Re s e ar c h  F o u n d a ti o n  r e l ate d  to  th e  u s e  o f
a n ti fr e e z e  i n  s p r i n kl e r  s ys te m s :

( 1 ) Antifreeze Systems in Home Fire Sprinkler Systems — Literature
Review and Research Plan

( 2 ) Antifreeze Systems in Home Fire Sprinkler Systems — Phase II
Final Report

( 3 ) Antifreeze Solutions Supplied through Spray Sprinklers —
Interim Report

Ta b l e  A. 9 . 2 . 2 . 2  p r o vi d e s  an  o ve r vi e w o f th e  te s ti n g .

A. 9 . 2 . 2 . 2 . 1    T h e  d o c u m e n tati o n  s h o u l d  s u b s tan ti a te  th a t th e
p r o p o s e d  u s e  o f p r e m i x e d  gl yc e r i n e  a n d  p r o p yl e n e  g l yc o l  an ti ‐

fr e e z e  s o l u ti o n s  i s  c o n s i s te n t wi th  th e  F P RF  te s ti n g  fo r  th e
specifc  i n s ta l l a ti o n  p ar a m e te r s .

A. 9 . 2 . 2 . 3    T h e  specifc  g r avi ty fo r  an y l i q u i d  c an  b e  fo u n d  b y
taki n g  th e  d e n s i ty o f th e  l i q u i d  at a specifc  te m p e r a tu r e  an d

d i vi d i n g  i t b y th e  d e n s i ty o f wa te r  at th a t s am e  te m p e r a tu r e .
T h e  d e n s i ti e s  o f p r o p yl e n e  g l yc o l  an d  gl yc e r i n e  c a n  b e  fo u n d
fo r  a  wi d e  r an g e  o f te m p e r atu r e s  i n  F i g u r e  A. 9 . 2 . 3 . 2 ( a )  an d

F i g u r e  A. 9 . 2 . 3 . 2 ( b ) .

A. 9 . 2 . 3    M an y a n ti fr e e z e  s o l u ti o n s  ar e  h e avi e r  th an  wate r.  At
th e  p o i n t o f c o n ta c t ( i n te r fa c e ) ,  p r o vi s i o n s  ar e  r e q u i r e d  b y

9 . 2 . 3  to  p r e ve n t th e  d i ffu s i o n  o f wa te r  i n to  u n h e ate d  a r e as .

To  avo i d  l e akag e ,  th e  q u al i ty o f m a te r i al s  a n d  wo r km a n s h i p
s h o u l d  b e  s u p e r i o r,  th e  th r e a d s  s h o u l d  b e  c l e a n  a n d  s h ar p ,  an d
th e  j o i n ts  s h o u l d  b e  ti g h t.  O n l y m e ta l -fac e d  val ve s  s h o u l d  b e

u s e d .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  A. 9 . 2 . 2 . 2  FP RF An ti fre e z e  Te s ti n g S um m ar y

To p i c I n fo r m ati o n

S c o p e  o f s p r i n kl e r s  te s te d T h e  fo l l o wi n g  s p r i n kl e r s  we r e  u s e d  d u r i n g  th e  r e s i d e n ti al  s p r i n kl e r  r e s e a r c h  p r o gr a m  
d e s c r i b e d  i n  Antifreeze Systems in Home Fire Sprinkler Systems — Phase II Final Report:

( 1 )  Re s i d e n ti a l  p e n d e n t s tyl e  h avi n g  n o m i n al  K-fac to r s  o f 3 . 1 ,  4 . 9 ,  an d  7 . 4  g p m / p s i  ( 4 4 ,  7 0 ,  an d  
1 0 0  L / m i n / b ar-

1
∕2 )

( 2 )  Re s i d e n ti al  c o n c e al e d  p e n d e n t s tyl e  h a vi n g a  n o m i n a l  K-fac to r  o f 4 . 9  g p m / p s i
1

∕2  ( 7 0  L / m i n /
b ar-

1
∕2 )

( 3 )  Re s i d e n ti al  s i d e wa l l  s tyl e  h avi n g  n o m i n a l  K-fac to r s  o f 4 . 2  an d  5 . 5  g p m / p s i
1

∕2  ( 6 0  a n d  
8 0  L / m i n / b a r-

1
∕2 )

T h e  fo l l o wi n g  s p r i n kl e r s  we r e  u s e d  d u r i n g  th e  s p r a y s p r i n kl e r  r e s e a r c h  p r o g r am  d e s c r i b e d  i n  
Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report:

( 1 )  Re s i d e n ti al  p e n d e n t s tyl e  h avi n g  a n o m i n al  K- fa c to r  o f 3 . 1  gp m / p s i
1

∕2  ( 4 4  L / m i n / b ar-
1

∕2 )
( 2 )  S tan d ar d  s p r ay p e n d e n t s tyl e  h avi n g  n o m i n al  K-fac to r s  o f 2 . 8 ,  4 . 2 ,  5 . 6 ,  an d  8 . 0  g p m / p s i

1
∕2  

( 4 0 ,  6 0 ,  an d  8 0  L / m i n / b ar-
1

∕2 )
( 3 )  S tan d ar d  s p r ay c o n c e al e d  p e n d e n t s tyl e  h a vi n g a n o m i n a l  K-fa c to r  o f 5 . 6  gp m / p s i

1
∕2  

( 8 0  L / m i n / b a r-
1

∕2 )
( 4 )  S tan d ar d  s p r a y u p r i g h t s tyl e  h avi n g  a  n o m i n al  K-fac to r  o f 5 . 6  g p m / p s i

1
∕2  ( 8 0  L / m i n / b ar-

2
∕2 )

( 5 )  S tan d ar d  s p r ay e x te n d e d  c o ve r a ge  p e n d e n t s tyl e  h avi n g  a  n o m i n al  K-fac to r  o f 5 . 6  g p m / p s i
1

∕2  
( 8 0  L / m i n / b a r-

1
∕2 )

An ti fr e e z e  s o l u ti o n  c o n c e n tr a ti o n < 5 0 %  gl yc e ri n e  an d < 4 0 %  p ro p yl e n e  gl yc o l  an ti fre e z e  s o l u ti o n s :  S o l u ti o n s  we r e  n o t te s te d .
5 0 %  gl yc e ri n e  an d  4 0 %  p ro p yl e n e  gl yc o l  an ti fre e z e  s o l uti o n s :  L ar g e -s c al e  i gn i ti o n  o f th e  

s p r i n kl e r  s p r ay d i d  n o t o c c u r  i n  te s ts  wi th  s p r i n kl e r  d i s c h ar g e  o n to  a fre  h avi n g  a  n o m i n al  
h e at r e l e a s e  r a te  ( H RR)  o f 1 . 4  M W.  L ar g e -s c al e  i gn i ti o n  o f th e  s p r i n kl e r  s p r ay o c c u r r e d  i n  
m u l ti p l e  te s ts  wi th  s p r i n kl e r  d i s c h ar g e  o n to  a  fre  h a vi n g a  n o m i n a l  H RR o f 3 . 0  M W.

5 5 %  gl yc e ri n e  an d  4 5 %  p ro p yl e n e  gl yc o l  an ti fre e z e  s o l uti o n s :  L ar g e -s c al e  i gn i ti o n  o f th e  
s p r i n kl e r  s p r ay o c c u r r e d  i n  te s ts  wi th  s p r i n kl e r  d i s c h ar g e  o n to  a fre  h avi n g  a n o m i n al  H RR 
o f 1 . 4  M W.

> 5 5 %  gl yc e ri n e  an d > 4 5 %  p ro p yl e n e  gl yc o l  an ti fre e z e  s o l u ti o n s :  L ar g e -s c al e  i gn i ti o n  o f th e  
s p r i n kl e r  s p r ay o c c u r r e d  i n  te s ts  wi th  s p r i n kl e r  d i s c h ar g e  o n to  a fre  h avi n g  an  H RR < 5 0 0  kW.

7 0 %  gl yc e ri n e  an d  6 0 %  p ro p yl e n e  gl yc o l  an ti fre e z e  s o l uti o n s :  M ax i m u m  an ti fr e e z e  s o l u ti o n  
c o n c e n tr ati o n s  we r e  te s te d .

S p r i n kl e r  i n l e t p r e s s u r e L ar g e -s c a l e  i g n i ti o n  o f th e  s p r i n kl e r  d i s c h a r ge  s p r a y wa s  n o t o b s e r ve d  wh e n  th e  s p r i n kl e r  i n l e t 
p r e s s u r e  wa s  ≤ 5 0  p s i  ( 3 . 4  b a r )  fo r  te s ts  u s i n g  5 0 %  gl yc e r i n e  o r  4 0 %  p r o p yl e n e  g l yc o l .

C e i l i n g  h e i g h t Wh e n  5 0 %  gl yc e r i n e  a n d  4 0 %  p r o p yl e n e  g l yc o l  an ti fr e e z e  s o l u ti o n s  we r e  d i s c h a r ge d  o n to  fres  
h avi n g  an  H RR o f 1 . 4  M W,  n o  l ar g e -s c al e  i gn i ti o n  o f th e  s p r i n kl e r  s p r ay was  o b s e r ve d  wi th  
c e i l i n g  h e i gh ts  u p  to  2 0  ft ( 6 . 1  m ) .

Wh e n  5 0 %  gl yc e r i n e  a n d  4 0 %  p r o p yl e n e  g l yc o l  an ti fr e e z e  s o l u ti o n s  we r e  d i s c h a r ge d  o n to  fres  
h avi n g  an  H RR o f 3 . 0  M W,  l a r ge - s c a l e  i g n i ti o n  o f th e  s p r i n kl e r  s p r ay was  o b s e r ve d  at a c e i l i n g 
h e i g h t o f 2 0  ft ( 6 . 1  m ) .

F i r e  c o n tr o l T h e  te s t r e s u l ts  d e s c r i b e d  i n  Antifreeze Systems in Home Fire Sprinkler Systems — Phase II Final Report 
an d  Antifreeze Solutions Supplied through Spray Sprinklers — Interim Report i n d i c a te d  th at 
d i s c h a r gi n g g l yc e r i n e  an d  p r o p yl e n e  gl yc o l  a n ti fr e e z e  s o l u ti o n s  o n to  a  fre  c a n  te m p o r ar i l y 
i n c r e a s e  th e  fre  s i z e  u n ti l  wate r  i s  d i s c h ar g e d .

As  a  p ar t o f th e  r e s i d e n ti al  s p r i n kl e r  r e s e ar c h  d e s c r i b e d  i n  Antifreeze Systems in Home Fire Sprinkler 
Systems — Phase II Final Report,  te s ts  we r e  c o n d u c te d  to  e val u ate  th e  e ffe c ti ve n e s s  o f r e s i d e n ti al  
s p r i n kl e r s  to  c o n tr o l  fres  i n vo l vi n g  fu r n i tu r e  an d  s i m u l a te d  fu r n i tu r e .  T h e  r e s u l ts  o f th o s e  
te s ts  i n d i c ate d  th at 5 0 %  g l yc e r i n e  an d  4 0 %  p r o p yl e n e  gl yc o l  a n ti fr e e z e  s o l u ti o n s  
d e m o n s tr a te d  th e  ab i l i ty to  c o n tr o l  th e  fu r n i tu r e -typ e  fres  i n  a m an n e r  s i m i l ar  to  wate r.

F o r  s ta n d ar d  s p r ay-typ e  s p r i n kl e r s ,  n o  te s ts  we r e  c o n d u c te d  to  i n ve s ti ga te  th e  a b i l i ty o f th o s e  
s p r i n kl e r s  to  c o n tr o l  th e  typ e s  a n d  s i z e s  o f fres  th e y ar e  i n te n d e d  to  p r o te c t.


